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INOACHUTEJIBHAS 3AIINCKA

[Ipu pazpaboTke mporpaMmbl MO OMOJOTMH TEOPETUUECKYI0 OCHOBY JJIs
OTIpe/IeNICHHs] TOAXOA0B K (OPMUPOBAHUIO COJEPKAaHUS Y4EOHOro MpeaMera
«buonorus» cocraBmwim: KoHuenryaiaeHele nonoxeHus DI'OC  COO o
B3aMMOOOYCIIOBICHHOCTH  II€JIeH, COJEp)KaHWs, pPe3yJbTaTOB OOydeHUs W
TpeOOBaHU K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, MOJIOKEHUSI 00 OOIIUX IEIIX U
NPUHIIUAINAX, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CpPEIHEro
obmrero oopazoBanus B Poccuiickoit @enepannn, a TakyKe MOJI0KEHUS O CieupuKe
Oouosiorny, €€ 3HAYCHWHW B TIO3HAHUM IKUBOW TMPUPOABI U OOECTCUCHUU
CYIIIECTBOBAHMSI YeJIOBEYECKOro obmiecTBa. CoriacHO Ha3BaHHBIM TOJIOKCHHSM,
OTpeziesIeHbl OCHOBHbBIE (DYHKIIMH MPOTrpaMMBbl IO OMOJIOTUU U €€ CTPYKTYpa.

[Iporpamma no Ouosioruu 1aéT npecTaBieHue o Lemsax, 00 001Iei crpaTeruu
0OydJeHWsI, BOCTUTAHUS M PA3BUTHS 00YJAIONTUXCS CPEACTBAMHU YIEOHOTO IIpeiMeTa
«buonorus», onpenensier o0s3aTebHOE TPEAMETHOE COIEpKAHUE, €r0 CTPYKTYPY,
pacnpeneneHie Mo pasjeiaam U TeMaM, PEKOMEHIYEMYIO IOCIEI0BATEIbHOCTh
U3Y4YEeHHS] yUeOHOTO MaTrepuaja ¢ y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBsI3€M, JIOTUKM 0Opa30BaTENBLHOTO TMPOIECCa, BO3PACTHBIX OCOOCHHOCTEM
00y4Jaromuxcs.

B nporpamme o 6M0I0TUHU TaKKe YIUTHIBAIOTCS TPEOOBAHMS K TUTAHUPYEMBIM
JUYHOCTHBIM, METANpEeJAMETHBIM U MPEIMETHBIM pe3yjbTaTaM OOy4YeHUs B
dbopMupoOBaHUHU OCHOBHBIX BUJIOB y4eOHO-TT03HaBaTEIILHOU
NeSTEeNbHOCTH/Y4eOHBIX JCHCTBUN OOYYaIONMIUXCS 1O OCBOCHHUIO COJIECPIKAHUS
OMOJIOTMYECKOT0 00pa30BaAHMUS.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIil ypOBEHB) peain30BaH
OPUHIIAI TPEEeMCTBEHHOCTH B M3Y4YEHUM OHOJIOTMH, Ojlarojapss 4emMy B HeW
NpPOCMAaTPUBAETCA HAMPABJICHHOCTh HAa pa3BUTUE 3HAHUW, CBA3AHHBIX C
dbopMupoBaHUEM €CTECTBEHHO-HAYYHOT' O MUPOBO33PEHMUS, EHHOCTHBIX
OpUEHTAIUMN JIMYHOCTH, SKOJOTHYECKOT0 MBILICHUS, MPEJCTaBICHUI O 3I0pOBOM
o0Opa3e XKW3HM U OEPEKHBIM OTHOIICHHUEM K OKPYKAIOIICH MPUPOIHOU cpere.
[ToaToMy Hapsimy ¢ M3ydeHueM OOIeOMOIIOTMYEeCKIX TEOPUH, a TakKe 3HAaHUU O
CTPOCHUHM KUBBIX CUCTEM PA3HOTO PaHra M CYHUIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX MPOLIECCOB B MporpaMMe Mo OMOJIOTUU YJEI€HO BHUMAHHE HCIIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUIN B MOBCEAHEBHOM >KU3HM JIJISl PELICHUS MMPUKIAIHBIX 3a/a4, B
TOM 4YucCJe: MPOPUIAKTHKM HACJIEACTBEHHBIX 3a00JE€BaHUN YEIOBEKAa, MEJIUKO-
F€HETHYECKOT0 KOHCYIbTUPOBAHUSI, 000CHOBAHUS YKOJIOTMUECKH 11eJIECO00Pa3HOTO
MOBEJICHUSI B OKPYXKAIOILIECH MPUPOJHON CPEAE, aHAIM3a BIUSAHUSA XO3SMCTBEHHOMN
NEATEIbHOCTU YEJIOBEKA HA COCTOSIHUE MPUPOIHBIX U UCKYCCTBEHHBIX YKOCUCTEM.
Ycunenue BHHUMaHHUS K TMPUKIATHON HAMPABICHHOCTH Y4eOHOro mpeamera
«buonorusy NpoANKTOBaHO HEOOXOIUMOCThIO 0OECTIEUEHHUST YCIOBUH JIJISl pelISHUSI



OJTHOM M3 aKTyalbHBIX 337a4 IIKOJIHHOTO OMOJIOrMYECKOro o0pa3oBaHusl, KOTopas
npeanonaraeT GopMUpOBaHUE y OOYYAIOIIMXCS CIOCOOHOCTH afalTUPOBATHCA K
M3MEHEHUSM TUHAMHYHO Pa3BUBAIOIIEIOCS COBPEMEHHOTO MHpA.

buonoruss Ha ypoBHE cpeaHero oOuero oO0pa3oBaHUS 3aHUMAET BAKHOE
mecto. OHa obecneunBaeT (HOpMUPOBAHHE y OOYYAIOIIUXCS MPEACTABICHHUN O
HAyYHON KapTHHE MHpA, pacHIupsieT U 0000IIaeT 3HaHUS O KUBOM Mpupoje, e
OTJIMYUTENbHBIX MPU3HAKAX — YPOBHEBOM OpraHM3alMd W SBOJIIOLMH, CO3IAET
yCIOBHSI  JOJsi:  TIO3HAHMS ~ 3aKOHOB  JKMBOW  TPHUPOIBI,  (POPMHUPOBAHUS
(GYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOrO M 0Oe30macHoro ooOpasza
KHU3HHU, SKOJOTMUECKOTO MBIIIICHHS, IIEHHOCTHOTO OTHOIICHHSI K YKUBOW TIPUPOJIS
U YEJIOBEKY.

Bornbiioe 3HaueHrne GMONIOTHS UMEET TaKXkKe JIJIsl PEeLIeHHs] BOCIIUTATENbHBIX U
pa3BUBAIOIMX  3a/Jady  CcpenHero  oOmero  oOpa3oBaHMs,  COLMAIM3ALUU
oOyuaronuxcs. M3ydenne ouonoruu oGecrieurnBaeT yCioBus sl (pOpMHUpPOBAHHUS
UHTEJUIEKTYaJIbHbIX, KOMMYHHUKAIIMOHHBIX ¥ HH(QOPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIBTYPHI, CIIOCOOCTBYET WHTETpalli OMOJOTHYECKUX 3HAHUU C
MPEICTaBICHUAMH U3 APYTUX YU€OHBIX MIPEIMETOB, B YACTHOCTH, (PU3UKH, XUMHUH U
reorpa¢puu. Ha3BaHHBIE TOJOXKEHUS O NpeJHA3HAYCHUU YYEOHOro IpenMera
«buonorus» CcOCTaBUIM OCHOBY JMJIsi OMNpEACNCHUS TOAXOAOB K OTOOpY H
CTPYKTYPUPOBAaHHUIO €r0 COJEp)KaHUs, IMPEJCTaBICHHOIO B IPOrpaMMe IO
Oounosoruu.

Ot6op comepkanusi yuyebHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE
OCYILECTBIEH C MO3ULMHA KyJIbTypOCOOOPAa3HOrO TMOIXOAa, B COOTBETCTBUH C
KOTOPBIM OOydYarommecss JODKHBI OCBOWTH 3HAaHUS M YMEHHS, 3HAYUMBIC IS
(dopMupoBaHus 00IIEH KyJIbTYpbl, OIpPEACISAIONINe aJeKBaTHOE TIOBEACHUE
YeJI0BeKa B OKPYXKaIOIIeH MPUPOIHON cpejie, BOCTPeOOBaHHBIE B MOBCEIHEBHOM
KU3HU W TpaKTHUecKoil aestenbHOocTU. Oco0oe MecTo B 3TOW CHCTEME 3HAHUN
3aHUMAIOT JIEMEHTHI COICP)KAHUS, KOTOPhIE CIIY>KaT OCHOBOMW JJIsi (POPMHUPOBAHUS
NPEJICTABIEHUA O COBPEMEHHOM eCTECTBEHHO-HAy4YHOW KapTHUHE Mupa U
[EHHOCTHBIX  OpPUEHTAIMSIX  JHMYHOCTH, CHOCOOCTBYIOIIMX  T'yMaHHU3alUU
OMOJOrHYecKOro 00pa3oBaHusl.

CTpyKTypupOBaHHE COJEpkKaHUs Y4eOHOro marepuaja B MpPOrpaMMe IO
OMOJIOTUM OCYHIECTBICHO C YYETOM MPUOPUTETHOTO 3HAYEHHUSA 3HAHUA 00
OTJIMYUTENBHBIX OCOOCHHOCTSIX KUBOW MPUPOJBL, O €€ YPOBHEBON OpraHu3aluu U
HBOJIIOLIMU. B COOTBETCTBUU € 3TUM B CTPYKTYpe yueOHOro mpeamera «buonorusn
BBIJICJICHBI CIIEAYIOUINE COAepKaTeNbHble TMHUU: «buonorus kak Hayka. MeTo/bl
Hay4YHOTO TO3HaHUsM», «KieTrka kak Owonormueckas cuctema», «OpraHusM Kak
Ouonoruyeckas cucrema», «CuctemMa U MHOrooOpasue OpPraHUYeCKOro MHpPay,
«OBOJIOLUS KUBOU MPUPOIBD, « IKOCUCTEMBI U MPUCYIITNE UM 3aKOHOMEPHOCTH.



Lens usydenusi yuebHoro mnpenmera «buonorusi» Ha 0a30BOM YpOBHE —
OBJIQJICHUE  OOYYaIOIUMHCS  3HAHUSIMHU O  CTPYKTYPHO-(DYHKIIMOHATHHOM
OpraHu3allMyi SKUBBIX CHUCTEM pPAa3HOr0 paHra U NPUOOPETEHHE YMEHUM
UCIOJIb30BaTh 3TH 3HAHUS JJII TPAMOTHBIX JIEUCTBUM B OTHOILIEHWU OOBEKTOB
YKUBOUW MPUPOJIBI U PEIICHUS PA3JIMUHBIX )KU3HEHHBIX MTPOOJIEM.

Joctiwkenue nenu u3ydeHus yueOHoro mpenmera «buosorus» Ha 6a30BOM
ypoBHE 00€CIIeYnBaETCs PEIICHUEM CIISYIONTUX 3a/1a4:

OCBOCHHE OOYYaIOIIMMUCS CUCTEMBbl 3HAHUNW O OHOJIOTHYECKUX TEOPUSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUiiax, CIyKalluX OCHOBOM
U1t OpMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAyYHON KapTHHE MHUpa, O
METOJIaX HAyYHOTO MO3HAHUs, CTPOCHUU, MHOTOOOpa3UH U OCOOCHHOCTSIX KUBBIX
CHUCTEM Pa3HOr0 YPOBHS OpPraHU3alNH, BHIJAIOIMINXCS OTKPBITUSIX U COBPEMEHHBIX
UCCJIEIOBAHUAX B OMOJIOTUY;

dbopMupoBaHUE y OOYYAIOIIMUXCS TO3HABATENbHBIX, WHTEIUICKTYyaJbHBIX W
TBOPYECKHUX CIIOCOOHOCTEH B Mpollecce aHallM3a JAHHBIX O IYTSX pPa3BUTHUS B
OMOJIOTUY HAYYHBIX B3IMIANIOB, WUACH M TOIXOJOB K W3YYCHHIO JKUBBIX CHCTEM
Pa3HOTr0 YPOBHS OpraHu3allNy;

CTAaHOBJICHHE Yy OOydJammmxcs oOmeld KyJIbTypbl, (YHKIHOHATHHOU
IPaMOTHOCTHU, Pa3BUTHE YMEHUN OOBSICHSATH U OIICHUBATh SIBJICHUSI OKPYXKAIOIIETO
MHUpa >KMBOM IPUPOABI HA OCHOBAaHUY 3HAHUH U OIBITA, OJYYECHHBIX IPU U3yYEHUU
Ouojoruu;

dbopMupoBaHue y OOy4alOImUXCSd YMEHHM WUIIOCTPUPOBATH 3HAYCHHE
OMOJIOTUYECKUX 3HAHUW B TMPAKTUYECKOW JCSITEIIbHOCTU YENIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUM U arpOOMOTEXHOJIOTUMA;

BOCIIUTaHUE YOSKIEHHOCTH B BO3MOKHOCTU TTO3HAHUS YEJIOBEKOM >KHBOU
MPUPOJILI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOICHUS ITUYECKUX
HOPM TP TIPOBEACHUU OMOJOTUIECKUX MCCIIECIOBAHUIA;

OCO3HAHHME IICHHOCTH OWOJOTMYECKUX 3HAHWUW [JIs1 TIOBBIIICHUS YPOBHS
AKOJIOTMYECKON KYJIbTYpbI, AJ11 (OPMUPOBAHMS HAYYHOTO MUPOBO33PEHUS;

MIPUMEHEHUE MPUOOPETEHHBIX 3HAHUW U YMEHUM B TOBCEHEBHOM KU3HU IS
OLICHKH TOCJIEJICTBUNA CBOEH ESITEILHOCTH MO OTHOIICHHUIO K OKPY>Kalollen cpeje,
COOCTBEHHOMY 37I0POBbIO, OOOCHOBAaHHE M COOJIIOJIEHHE Mep NPOPUIAKTUKH
3a00JIEBaHMIA.

B cucreme cpennero obmiero ooOpazoBaHus y4eOHbINA npeameT «buosorus»,
M3y4aeMblii Ha 0a30BOM YpOBHE, SIBJIIETCA 00513aTE€IbHBIM YUYEOHBIM MPEIMETOM.

st uzydenust Ouonoruu Ha 6a30BOM ypOBHE CpeHEro 00111ero oopa3oBaHus
orBoautcs 68 yacos: B 10 knacce — 34 gaca (1 yac B Heaenmo), B 11 kimacce — 34 yaca
(1 gac B HEezeMO).



COJEPXAHUE OBYUYEHUA
10 KJIACC

Tema 1. buosiorusi kKak Hayka.

buonorus xkak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTMMHU €CTECTBEHHBIMU HayKamH, (uiocopueil, ITUKOM, ICTETUKON U MPaBOM.
Ponb Ouonoruun B GopMHUpPOBAaHUHM COBPEMEHHOM Hay4yHOU KapTHHBI MUpa. Cuctema
OMOJIOrMYECKUX HAYK.

MeTobl O3HAHUS KUBOU MPUPOIBI (HAOIIOAEHNE, SKCIIEPUMEHT, OMTMCAHUE,
U3MepeHue, Kiaccuukaus, MOJCIUPOBAHNE, CTAaTUCTUYECKas 00padoTKa
JTAHHBIX).

JlemoHcTpanum:

IToprpetsr: Y. lapsun, I'. Mennens, H. K. Konbros, J{x. Yorcon u @. Kpuk.

TaOnuiet u cxembl: «MeToAbl TO3HAHUS KUBOW TTPUPOIIBD».

JlaGopaTopHble U IpakTU4YecKHe padoThI:

[Ipaktuueckas pabora Ne 1. «lcmonp3oBaHue pazTUYHBIX METOJIOB MPH
M3y4EHUU OMOJOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEeMbI U UX OPTraHU3ALMSL.

Kusbie cuctembl (OMOCUCTEMBI) Kak MpeIMeT u3ydeHus ouosioruu. Oriandue
YKUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIBI.

CaoiicTBa OMOCHCTEM U MX pazHOooOpasue. Y POBHU OpraHU3aluu OMOCUCTEM:
MOJIEKYJISIPHBIM, KJIETOYHBIM, TKAHEBBIA, OPraHU3MEHHBIM, MOMYJIAIMOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOreolIeHOTUUECKHUI ), OnochepHbIil.

JlemoHcTpanum:

Tabmuupl 1 cxembl: «OCHOBHBIC MPU3HAKHU JKU3HW», «YPOBHU OpraHU3aINU
YKABOU IIPUPOJIBD».

O6opynoBanue: Mmojiens Mosekyisl JJHK.

Tema 3. XuMH4eCKHH COCTAB U CTPOCHHUE KJIETKH.

XUMHYECKUN COCTaB KJIETKU. XHWMHUYECKHUE DJIEMEHTBI: MaKpPOIJIEMEHTBHI,
MHUKPO3JIEMEHTHL. Bo/la 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIIUM BOABl W MHUHEpPAIbHBIX BelleCcTB B kieTke. llommepkanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB U crpoeHre OeaKOB. AMHUHOKHUCIOTBI — MOHOMEpHI OEIKOB.
He3amennmMble 1 3aMEHUMBIE AMHUHOKHUCIIOTBL. AMUHOKUCIIOTHBIM COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKYNIbl (MEpBUYHAs, BTOpUYHAs, TpPETUYHAA U
YEeTBEPTUYHAA CTPYKTypa). XHUMHYECKHE CBOWCTBa OenkoB. buonorunueckue
GbyHKIIMN OENKOB.



depMeHTHI — Ouosiornyeckue karanuszaropsl. CTpoeHne GpepMeHTa: aKTUBHBIMI
HeHTp, cyocrpatHas crneuuduudocts. Kodepmentsl. Burtamunbl. OTtinuus
(epMEHTOB OT HEOPraHUYECKUX KaTaIn3aTOPOB.

YrieBojsl: MOHOCaxapuibl (TJII0K03a, pud03a 1 1e30Kcupr003a), Tucaxapuibl
(caxapo3a, JakTo3a) W ToJMcaxapuabl (KpaxMayi, TJIMKOTeH, 1eJUTI0JI03a).
buonorunueckue GyHKIMHU YTriieBOJIOB.

Jlunuaer:  Tpurmuuepuabl, docpoaunuasl, crepouabl. [ uapoduibHO-
ruapodoOHble cBoMcTBa. buonormyeckne ¢yHkuuum sunuaoB. CpaBHEeHUE
YIIEBOIOB, OCJIKOB U JIMIIHIOB KaK UCTOYHUKOB SHEPTHH.

Hyxnennossie kucnorel: JIHK wu PHK. Hykneoruasr — MoOHOMEpHI
Hyk1enHOBbIX KucIoT. Ctpoenue u ¢pyaknuu JIHK. Ctpoenune u pynkuuu PHK.
Bunast PHK. AT®: crpoenne u QyHkimm.

[uronorusa — Hayka o kierke. Kinerounas teopust — npumep B3auMOAECHCTBUS
uael u (GakToB B HAYYHOM MO3HAHWUU. MEeTOIbI N3Y4EeHHS KIICTKHU.

Krerka kak nenoctHas xuBasg cucreMa. OOIue Npu3HaKy KIETOK: 3aMKHYTas
HapyxHass MmemOpaHa, moiekynbl JIHK kak reHernueckuil ammapar, cHUCTEMa
CUHTE3a OeJiKa.

Tunbl KJIETOK: D2yKapuoTHYecKas M NpokapuoTruueckas. OcoOeHHOCTU
CTpPOEHHUSI IPOKapUOTHUECKON KieTku. KierouHas creHka Oakrepuil. CtpoeHue
AYKapUOTUYECKOM KIIETKHM. OCHOBHBIE OTJIMYMUSL PACTUTEIbHOM, >KUBOTHOW U
IpUOHOM KJIETKHU.

[ToBEepXHOCTHBIE CTPYKTYpPhI KJIETOK — KJIETOYHAs CTEHKA, MJTUKOKAJIMUKC, UX
¢byukiuu. [Tnazmarnyueckas memOpana, e€ cBoiicTBa u pynkuuu. lluronnazma u eé
opranouabl. OnHoMemOpanHbie opraHouabl kieTku: OIIC, ammapat ['ombmxw,
an30coMbl. [loyaBTOHOMHBIE OpPraHOMABI KJIETKH: MHUTOXOHAPWUH, TIUIACTUJIBL.
[TpoucxoxaeHnue MUTOXOHApUM W TiacTua. Buabl mactua. HememOpanHbie
OpPraHOWJbl KJIETKUA: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KIyTuKU. QyHKIUY OPraHOMAOB KJIETKH. BKiroueHus.

SAnpo — perynsTopHbii 1eHTp kieTkd. CTpoeHue siapa: sepHas 000JIouKa,
Kapuoriasma, XpOMaTuH, SAPBIIKO. XPOMOCOMBI.

TpaHCHOpT BEIIECTB B KIIETKE.

JlemoHcTpanum:

IToptpersl: A. JleBenryk, P. I'yk, T. llIsann, M. IlIneiinen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®pankius, K. M. bap.

Junarpammel: «PacnpeieieHne XUMAYE€CKUX 3JIEMEHTOB B HEKUBOU IMPUPOEN,
«Pacnpenenenrue XUMUYECKUX JIEMEHTOB B )KUBOM MIPUPOIELY.

Tabmuuer u cxembl: «llepuonuueckas TabiMlia XUMHUYECKHX SJIEMEHTOBY,
«CTpoeHune MoJIeKyJIibl BOJbI», «brnocunTes 6enkay, «CTpoeHre MOJIEKyYIbl OenKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. [JHK», «Ctpoenne monexynbl



ATO®», «CTpoeHHE PYKAPUOTUYECKON KIETKH», «CTPOCHHE >KUBOTHOM KIIETKW),
«CTpoeHne pacTUTENbHON KIETKN», «CTpPOECHHE NPOKaApUOTUYECKON KIIETKU»,
«CTpoeHue spa KIETKN», «YTIeBOAbDy, «JIurmmabn.

OO0opyznoBaHue: CBETOBOM MMKPOCKOI, OOOpYIOBaHUE [UIsl IMPOBEIEHUS
HAOJIIOICHUM, W3MEPEHUI, HSKCIEPUMEHTOB, MUKpOINpENnapaTbl pPacTUTEIbHbIX,
KUBOTHBIX U OAKTEPUATLHBIX KIIETOK.

JlaGopaTopHble M IpaKkTU4ecKne padoThbI:

Jlaboparopnass pabora No 1. «M3ydyeHue KaTaIUTUYECKOH aKTUBHOCTHU
dbepMeHTOB (Ha TpUMEpPEe aMUJIa3bl WA KaTalla3bl).

JlaboparopHass pabora No 2. «M3yueHwe CTpOEHUsI KJIETOK PpaCTECHUM,
KUBOTHBIX M OAaKTEpHil MOJ] MUKPOCKOTIOM Ha TOTOBBIX MHUKpOTpernapaTax U X
OIHCAHHE.

Tema 4. ’KusHe1eATeIbHOCTD KJICTKH.

OOmeH BemiecTB, WM MeTaboMU3M. AcCUMIITANNS (TJIACTUYECKUN OOMEH) U
JTUCCUMUJIISIUSA (SHEPreTUUYecKuii OOMEH) — JBE CTOPOHBI €JIMHOro Mpolecca
MeTtabonu3ma. Ponb 3aKOHOB COXpaHEHHUS BEIIECTB U JHEPIUHM B TOHUMAaHUU
MeTabonu3ma.

Tumnbr oOMeHa BelecTB: aBTOTPO(DHBIN U reTepoTpodHbIi. Ponb pepMeHTOB B
0OMEHE BEILECTB U MPEBPAILIEHUH SHEPTHH B KIIETKE.

®orocunTe3. CperoBas u TeMHOBass (a3pl (porocuHTe3a. Peakuuu
dbotocunTesa. IPppekTuBHOCTL PoTOoCcUHTE3a. 3HAUCHUE (HOTOCUHTE3A JJISl )KU3HU
Ha 3emuie. BaustHue ycnoBuil cpeapl Ha (OTOCHMHTE3 M CHOCOOBI MOBBIIMICHUS €T
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCUHTE3UpYyIollie OakTepuu. 3HAaUeHUE XEeMOCHHTE3a sl
KU3HU Ha 3eMIIe.

OHepreTuueckuii oOMeH B kJeTke. PaciiernieHue BellecTB, BbIACIEHUE U
aKKyMYyJIMPOBaHUE SHEPTUHU B KJIETKE. DTallbl SHEPreTHueckoro ooMeHa. [ nmukomnus.
bpoxxenne m ero Buapl. KHCIIOpOJHOE OKHCIIEHWE, WIA KIETOYHOE JIBIXAHHE.
OxucnutenbHoe GpochoprmpoBanre. IPHEeKTUBHOCT IHEPreTHUECKOro oOMeHa.

Peakunu wmarpuuHoro cuHTe3a. ['enermueckas wunpopmamus u JIHK.
Peanuzanust reHetudeckol uHpopMmanuu B KiIeTKe. ['eHEeTHYecKud KOA U €ro
cBoiicTBa. Tpanckpunuusa — Marpuunblii cunte3 PHK. Tpancnsiuus — OuocuHTes
O6enka. Otambl TpaHcmsiuuu. KomupoBanue amuHOKuCHIOT. Pombp pubGocom B
OunocuHTe3e OenKa.

Hexkinierounsie Gpopmbl xu3Hu — BUpychl. Uctopusa otkpsitusa Bupycos (. W.
WBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOIO LIMKJIA BUPYCOB.
Bakrepuodaru. bone3snu pacTeHHil, XUBOTHBIX M YEJIOBEKA, BbI3bIBAEMbIC
Bupycamu. Bupyc ummyHnonedunura yenosexka (BUY) — Bo3Oyautens CIIM/a.



OOpatHass ~ TpaHCKpuUIIMsA, peBepraza W uHTerpaza.  llpodwunaktuka
pacipocTpaHeHUs] BUPYCHBIX 3a00JIEBaHUN.

JlemoHcTpanum:

[Toprpersl: H. K. Konbnos, JI. Y. IBanosckuid, K. A. Tumupszes.

Tabmuubl u cxembl: «Tumbl nutanus», «Merabomuszmy», «MUTOXOHIPUSY,
«HepreTudeckuii oomen», «Xioporacty, «®orocunres», «Crpoenue JHK»,
«Ctpoenue u PyHKIIMOHUpPOBaHUE reHay, «Cunre3 0enka», «['eHeTHuecKuit Koy,
«Bupyce», «bakrepuodarn», «CtpoeHue u xu3HeHHbIH nukia Bupyca CIIN/a,
Oakrepuodaray, «Permmukanus JJTHK».

O6opynoBanue: moaenu-anmmkanuu «Yasoenue JIHK u TpaHCKpumnusy,
«buocunres 6enkay, «CTpoeHue KIETKI», Mojelb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHIUBUAYAJIBbHOE Pa3BUTHE OPraHU3MOB.

KieTouHblii 1MWK, WM >KU3HEHHbIM LMK KieTku. MHTepdaza U MUTO3.
[Iponeccrl, mporekawomue B uHTepdaze. Permkamus — peakuuss MaTpUIHOTO
cunteza JIHK. Ctpoenue xpomocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL.
JluniouaHBIA W TalJIOWIHBIA ~ XPOMOCOMHBIE ~ HaOOpbl.  XPOMATHIBI.
[lutosornueckue OCHOBBI PAa3MHOXKEHUS W HWHAWUBUIYAJIbHOTO  Pa3BUTHSA
OpPraHu3MOB.

[enenue knerkm — muto3. Cragum murosa. [Iponeccel, mpoucxoasmme Ha
Pa3HbBIX CTAAUAX MUTO3a. BUONIOrnyecKuii CMbICT MUTO3A.

[IporpammupyemMas ruGenb KIETKH — anomnTo3.

®opMbl pa3sMHOXKEHHUSI OPraHu3MOB: Oecrojioe U nosnoBoe. Bunpl 6ecnonoro
Pa3MHOXEHUS: JICJICHUE HAJABOE, IIOYKOBAaHME OJHO- W MHOIOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHUe. VICKyCCTBEHHOE KIIOHUPOBAaHUE
OpPraHu3MOB, €r0 3HAYCHUE IS CEJICKLINH.

[TonoBoe pa3sMHOXKEHHUE, €ro OTINYHUS OT OECIONOrO.

Meiioz. Cranun menos3a. I[Iporecchl, MpOUCXOAAIIME HA CTAaaUAX Meio3a.
IloBenenne xpomocom B Menose. KpoccuHrosep. buosmormdecknii cMbICa U
3HAYEHUE MEeno3a.

["amerorenes — mpouecc 00pa30BaHUS TMOJIOBBIX KJETOK Yy IKHUBOTHBIX.
[TonoBblie kene3bl: CEMEHHUKU W SMYHUKUA. OOpa3oBaHUE W Pa3BUTHE MOJIOBBIX
KJIIETOK — TaMeT (CIepMaTo30MM, SIMIEKIETKa) — CHEepPMaTOreHe3 M OBOIEHE3.
OcoOeHHOCTH CTpOEHHS SUIEKIETOK M crepMaTo30ouoB. OIIOA0TBOPEHHE.
[Taprenorenes.

NunuBuayanbHoe  pa3BUTHE (OHTOTE€HE3). OMOpPHOHAIBHOE  Ppa3BUTHE
(amOpuorenes). Jrtarbl SMOPUOHATIBHOTO PA3BUTHSI Y MO3BOHOYHBIX KUBOTHBIX:
npoOiieHue, TacTpyiisiuus, opraHoreHes. IloctamOpuonanbHOe pa3BuTHE. TuUIbI
NOCTAMOPHUOHATILHOTO Pa3BUTHUA: MpsAMOe, HempsaAMmoe (IMYMHOYHOE). BiusHue



Cpellbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOKIAEHHBIC
YPOACTBA.

Poct n pasButrne pacteHuid. OHTOTE€HE3 IBETKOBOTO PACTECHHS: CTPOEHUE
CEMEHH, CTAIUU PA3BUTHUS.

JlemoHcTpanum:

Tabmuer 1 cxembl: «DOpMBI pPa3MHOXKEHUSI OPraHu3MoB», «JlBoitHOE
OIUIOAOTBOPEHUE Yy LBETKOBBIX pacTeHHi», «BereraTuBHOE pa3MHOKEHHE
pactenuity, «Jlenenue kierku Oaktepuit», «CTpOeHUE TMOJOBBIX KIIETOK,
«Ctpoenune xpomocombl», «Knerounsrii nmukim», «Pemmukanus JHK», «Mwuto3y,
«Menoszy», «IIpsmoe n HenpsiMoe pa3BUTHE», «['amMeToreHe3 y MIICKOIUTAOIINX U
4yenoBeKa», «OCHOBHBIE CTaJIUH OHTOTCHE3A.

ObopynoBanue: MHKPOCKOTI, MHUKPOIIpENapaThbl «CriepmMaTo30uibl
MJIEKOITUTAOIIETO», «SIHLEKIeTKa MIeKonuTaronero», «Kapuoknues B KieTkax
KOpElIKa JyKa», MarHuTHas Mojelb-alnmuiukanus «JleneHue KIeTkn», Mojelb
JIHK, monens meTadha3HOM XPOMOCOMBI.

JlaGopaTopHble M IpakTU4YecKne padoThI:

JlabGoparopnass pabora Ne 3. «HaOmiomenwe MuTOo3a B KIETKAaX KOHYHMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKpOIIpenaparaxy.

JlaGoparopnass pabora Ne 4. «UM3ydyeHue CTpOEHHsS TOJIOBBIX KIJIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxy.

Tema 6. HacjienCTBEHHOCTb U M3MEHYMBOCTH OPraHHU3MOB.

IIpenmer u 3amaun reHetuky. Mictopus pasButus reHeTUKU. Ponb nuronorun
U OMOPUOJIOTMH B CTAHOBJICHUW TEHETHKU. BKIIam pPOCCHUUCKMX U 3apyOesKHBIX
y4€HBIX B pa3BUTHE T'E€HETUKH. MeToabl TEeHETHKH (TUOPHUA0IOrHYEeCKUH,
UTOI€HETUYECKUI, MOJCKYISIPHO-TeHETHUEeCKU1). (OCHOBHBIE T'€HETHYECKHUE
NoHATHUS. ['eHeTHuecKasi CHMBOJIMKA, UCIIOb3yeMast B CXeMax CKpElTUBaHUMH.

3aKOHOMEpPHOCTH HACJIEJIOBAHUS MPU3HAKOB, ycTaHOBJIEHHbIE . Menaenem.
MonoruOpuiHoe CKpeluBaHUuE. 3aKOH eOuHooOpasus TUOpPUIOB TEPBOTO
nokosieHus. [IpaBuiio JOMMHUpPOBaHUs. 3aKOH paclIEIJIEHUs PU3HAKOB. [ umoresa
4uCTOTHI rameT. [loaHoe ¥ HenmoNMHOe TOMUHUPOBAHUE.

JurnbpugHoe  ckpeliMBaHue. 3aKOH  HE3aBHUCHUMOIO  HAacCJEIOBaHMS
Npu3HaKoB.  [luToreHernueckue  OCHOBBI  JUTHOPUAHOTO  CKpEILIMBAHUSI.
AHanm3upympolee cKkpemuBanue. Vcnonb30BaHne aHATM3UPYIOIIEr0 CKPEIMBAHUS
JUTSL OTIpeIeTICHUsI TeHOTHUIIa OCOOU.

CuerieHHOe HacenoBaHue nmpu3HakoB. Pabora T. Moprana no cuenjieHHOMY
HACJIEI0BaHUIO T'eHOB. HapyllleHHe CLemIeHNs TEHOB B PE3YJIbTaTe KPOCCUHIOBEPA.

XpoMOCOMHasi TeOpUs HACTEACTBEHHOCTH. | eHeTnuecKkre KapThl.



['eneTnka mosa. XpoOMOCOMHOE OIPENEICHUE MO0JIa. AYTOCOMBI U IOJIOBBIE
XpoMOCOMBI. ['omoramernsle M rereporameTrHbie opraHu3Mbl. Hacinenosanue
MPU3HAKOB, CLUETUICHHBIX C TTOJIOM.

N3meHunBOoCTh. BUABI N3MEHUMBOCTU: HEHACIIEACTBEHHAS U HACIIEICTBCHHAS.
Pons cpeabl B HEHACIHEACTBEHHOW  M3MEHYMBOCTH. XapakTepucTukKa
MOIU(PUKANMOHHON U3MEHUMBOCTU. BapuanimoHHBIN psii 1 BaprallMOHHAs KpUBas.
Hopma peakunu npusnaka. KonmyecTBeHHbIE M KAYECTBEHHBIE MPU3HAKU U UX
HOpMa peakiuu. CBolCcTBa MOIU(PUKAITMOHHON N3MEHYMBOCTH.

HacnencrBenHnasi, wiM TEHOTHUIHUYECKas, W3MEHUYMBOCTh. KomOmHaTHBHAS
U3MEHUMBOCTh. Meio3 W TMOoNoBOM mpolecc — OCHOBAa KOMOWHATUBHOM
U3MEHUYMBOCTU. MyTanrioHHass n3MeHUYnBOCTh. Kitaccudukarus Mmyranuii: reHHbIe,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U mpuuuHbI MyTanuil. Mytarensble (hakTophbl.
3aKOH rOMOJIOTHYECKHUX PSIOB B HAacJHEeACTBEeHHOU n3MeHunBocty H. M. BaBumosa.

BresanepHas HaclIeICTBEHHOCTh U U3MEHYHUBOCT.

I'enetuka yenoBeka. Kapumorun uenmoBeka. OCHOBHBIE METOAbI T€HETHKH
YeJIOBEKA: F'eHeaJIOTHUECKUM, OJIM3HEIOBBIM, [IUTOT€HETHUECKUM, OMOXUMHUYCSCKHM,
MOJIEKYJISIPHO-TEHETUYECKUH. CoBpeMeHHOE ONpeIEeIICHUE TE€HOTHUIA!
IIOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHME, B TOM YHUCIIE C ITOMOILBIO
[II1P-anamu3a. HacmencTtBenHble 3a00jieBaHMS 4YEIIOBEKA: TEHHBIC OOJIC3HHU,
00JIe3HN C HACJIEICTBEHHOW MPEepacioiO)KeHHOCThIO, XPOMOCOMHBIE OOJIE3HH.
Comatnueckue W TreHepaTuBHbIE MyTauud. CTBOJOBbIE KIETKU. [IpuHIUIIBI
3I0pOBOTO 00pa3a KU3HU, TUATHOCTUKH, MPO(PHUIAKTUKN U JICUEHUS T€HETUYECKUX
Oomne3nel. Menuko-reHeTHYeCKOe KOHCYJIbTUPOBaHUE. 3HAYCHHE METUIIMHCKOU
T€HETUKU B MPEJOTBPAILICHUH U JICYCHUN FeHETUYECKUX 3a00JIeBaHUI YeIOBEKa.

JlemoHcTpanum:

[Toptpersr: I'. Menaens, T. Mopran, I'. ne @pus, C. C. Uerepuxos, H. B.
Tumodeen-Peconckuii, H. Y. BaBuiios.

Tabmuier 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHKE U €T0 IIUTOT CHETUY eCKast
OCHOBAa», «3aKOH pacIIeNJIEHUS U €r0 HUTOr€HETUYECKasi OCHOBA», «3aKOH YUCTOTHI
rameT», «/lurubpumnoe ckpenmuBanuey, «L{uTonornueckre 0CHOBBI TUTHOPUTHOTO
CKpeluBaHusa», «Melno3», «B3auMoaeincTBie aJuIeNbHBIX TEHOBY, «I eHeTnYeckue
KapThl pACTEHUH, )KUBOTHBIX U YeloBeKa», «['eHeTuka mona», «3aKOHOMEPHOCTHU
HACJIEIOBAHUs, CLEIUICHHOTO C IMOJOM», «KapHOTHMBI 4YelOBEKAa W YKHUBOTHBIX),
«Buael u3meHuuBoCcTH», «MonudukanroHHas U3MEHUMBOCThHY», «HacnemoBanue
pesyc-akropay, «['eHeTrka rpynn KpoBu», «MyTaluoHHas U3MEHUUBOCTHY.

O6opynoBanue: Mojaenu-anuiMKauu «MOHOTUOPUAHOE CKpEIIMBAHUE,
«Henonnoe nomuHupoBanue», «JurnbpunHoe ckpemmBanuey, «llepekpécrt
XpOMOCOM», MUKPOCKOI U MUKpomnpenapar «/pozoduia» (Hopma, myrauuu GopMbl
KPBUTLEB U OKPACKH Tema), repdapuit «I opox moceBHOMW.



JlabopaTopHble 1 MPaAKTHYeCKUe PAdOThI:

JlabopatopHast pabora No 5. «l3yueHue pe3ylbTaToB MOHOTMOPUIHOTO M
JUTHOPUIHOTO CKPEIIMBAHMS Y IPO30(UITBI HA TOTOBBIX MUKpPOIIpEnaparaxy.

JlaGoparopnas pabora Ne 6. «3ydueHue MoaudUKaIlMOHHON W3MEHUUBOCTH,
NIOCTPOEHHE BAPUALMOHHOTO PsAJla U BAPUALIMOHHOW KPUBOW.

JlabopatopHas pabota Ne 7. «AHanu3 myrtanui y apo30(uiibl Ha TOTOBBIX
MUKpOIIpEenapaTax.

[Ipaktuueckas padbora No 2. «CocraBieHHME UM aHAJIU3 POJOCIOBHBIX
YEJI0BEKAY.

Tema 7. Ceniekniusi opranu3mMoB. OCHOBbI OHOTEXHOJIOT MH.

Cenekunsi Kak Hayka W IpoLecC. 3apOXKIEHHE CEJIEKIIMU U JOMECTUKALIMSL.
VYyenne H. W. BaBusoBa o 1ieHTpax NpoucxXoXASHUS U MHOTOOOpa3us KyIbTYPHBIX
pacteHuid. LIeHTphl MPOMCXOKAECHUS TOMAIIHUX KUBOTHBIX. COpT, MOpoAa, IITaMM.

CoBpeMeHHbIE METO/IbI CeJIeKIIUU. MaccoBbIi 1 UHIUBUIYAIbHBIN OTOOPHI B
CEJIEKIMM pAaCTEHUM U KUBOTHBIX. OlEHKa »KcTepbepa. BIM3KOPOACTBEHHOE
cKpemuBanue — WHOpuAMHr. Yuctas nuHUsA. CKpellMBaHWE YHCTHIX JIMHUH.
['ereposuc, wnu rubpuanas cuia. HeponcTBeHHOE CKpelMBaHHE — ayTOPUIUHT.
Otnanénnas rubpuanzanus u e€ ycnexu. MickyccTBeHHBIM MyTareHe3 U NoJdy4eHue
MTOJIMIUIONJOB. [IOCTHKEHNS CEIEKIMN PACTEHNN, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

broTexHONOruss Kak OTpacilb MPOW3BOACTBA. ['€HHAas WH)KEHEpUs. OTallbl
co3nanusi pekomOuHantHoM JIHK wu TpaHcrenHsix opranuzmoB. Kierounas
uHxeHepus. KiertouHnble KyJbTypbl. MUKPOKIOHAIBHOE Pa3MHOXKEHHUE PACTCHUM.
KiioHnpoBaHne BBICOKONPOAYKTUBHBIX — CEIIBCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okojornyeckue M ATudeckue  npobrmembl. MO —  reHeTuyecku
MOJIU(ULIMPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanuu:

IToptpersr: H. M. Basunos, 1. B. Muuypun, I'. JI. Kapreuenko, M. .
HBaHOB.

Tabmuupl U cxembl: KapTa «LIEHTpBI TPOUCXOXKIEHUS U MHOr000pasus
KYJbTYPHBIX pacTteHuit», «Iloposibl JOMaIHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pactenuit», «Otnanénnas ruopuauzanusy, «Pabotsl akagemuka M. @. MBanoBay,
«JTomummongus», «OObEKTBI OMOTEXHOIOTUM», «KIIeTOUHBIE KYyJIbTYpHl W
KJIOHHUpPOBaHUeE», « KOHCTpynpoBaHUE U MEPEHOC T€HOB, XPOMOCOMY.

O6opynoBaHue: MYJISDKU TUIOAOB M KOPHEIIJIOI0B IUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuii «CeabCKOX03SIICTBEHHBIE PACTEHUS.

JlaGopaTopHble M pakTU4ecKne padoThbI:

Oxckypceusi «OCHOBHBIE METOAbI M JOCTHXKEHUSA CEJCKIIMU PACTEHHM U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIMIO, MJIEMEHHYIO bepmy,



COpTOHCHBITaTCHBHLIfI Y4aCTOK, B  TCINIMYHOC XOBHﬁCTBO, Ha60paTOpI/II-O
AI'POYHUBCPCUTCTA NJIN HAYUYHOI'O IICHTpa)».

11 KVIACC

Tema 1. DBomronoHHast OMOIOTUsl.

[IpennochblyIku BO3HUKHOBEHUWSI JBOJIOLMOHHONM TEOpPUH. IBOJIIOLHUOHHAS
Teopusi U €€ MecTo B OMONOrvuM. BiusHuE 3BOJIOLMOHHON TEOPUH Ha pPa3BUTHE
OMOJIOrUU U APYTUX HAYK.

CBuzerenscTBa 3BOMONMHU. [laneoHTonorMueckue: MOCIeA0BATENbHOCTh
NOSABJICHUS BHUJOB B IMaJCOHTOJIOTUYECKONW JICTOMUCH, IEpPEeXOaHble (OPMBI.
buoreorpaduueckue: cxoacTBo U paznuuue ¢payH v GIop MaTEpUKOB U OCTPOBOB.

OMOpHONOTUYECKHE: CXOJCTBA M pPA3IW4Yusi 3MOPUOHOB pPa3HBIX BHJOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTMYHBIE, AHAJOTUYHBIE,
PYIMMEHTApHBIE OpraHbl, aTaBU3MbL. MOJIEKYISIPHO-OMOXUMHUYECKUE: CXOACTBO
MEXaHU3MOB HACJIECTBEHHOCTH M OCHOBHBIX METa0OJIMUYECKUX MyTeH y Bcex
OpraHU3MOB.

OpomononHass Tteopusa Y. JlapBuna. Ilpenmoceuiky  BO3HMKHOBEHUS
JapBUHU3MA. J[BMOKYIIME CHJIBI 3BOMIOLMH BUAOB 1O JlapBuHy (M30BITOUYHOE
pPa3MHOXXEHHUE IIPU OTPAaHUYEHHOCTH PECYpCOB, HEONPEAENEHHAss N3MEHUYHUBOCTD,
0opn0a 3a CylecTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunreruueckas Teopus 3Bosonnu (CTI) u €€ OCHOBHBIE MOJIOXKEHUS.

MukposBosonus. [lomynsuus Kkak efuHUIA BUAA U SBOJIIOLIUH.

JBrxymue cuibl ((hakTopbl) 3BOMIOLUMU BUJIOB B MpUpoAEe. MyTallMOHHBIH
nporecc ¥ KOMOMHATHBHAasE M3MEHYUBOCTh. [lomyssiiMOHHBIE BOJHBI M Apend
reHoB. M3ossauust 1 MUurpanus.

EctectBennbiii oTtOOp — HampaBmsoomuid  paktop dBomonAA. DopMbl
€CTECTBEHHOr0 0TOOpa.

[Iprcnoco6IeHHOCT, OpPraHu3MOB Kak pe3ylbTar »BooIuU. [Ipumepsl
MPUCTIOCOOJICHUN y OpraHu3MOB. ApoMOp(O3bl U UANOATANTALIUH.

Bun u BunmooOGpazoBanue. Kputepuu Buma. OcHOBHbIE  (QOPMBI
BU000pa30BaHus: Teorpapuueckoe, IKOJIOrHIeCKOe.

MakposBomtonusi. DPopMbl  IBOMIOLMM:  (UIeTHYECKAs, JAUBEpPreHTHas,
KOHBEpIeHTHasl, mapajuiesibHas. HeoOpaTUMOCTh 3BOIOIUY.

[IpoucxoxaeHue OT Hecneuuaan3upoBaHHBIX NpeakoB. [Iporpeccupyromas
cnenuanusanus. AJanTuBHAs paguarus.

JlemoHcTpanum:

[Hoprpersr: K. JIunnei, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K. M.
bap, 3. I'ekkens, . Mroep, A. H. CeBepiios.



Tabmuiet u cxembl: «Pa3BuTHE OpraHMYecKoro Mupa Ha 3emiie», «3apo/IbIiiu
MO3BOHOYHBIX ~ KUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppOBI  3a
CylIecTBOBaHUE», «EcTecTBeHHBI 0TOOP», «MHOroodpasue COpTOB pacTEHHUII»,
«MHoroobpazue  mopoa  KUBOTHbIX»,  «[lomymsimum»,  «MyTaimonHas
U3MEHUMBOCTB», «ApoMopdo3bl», «Hanoanantauum», «OOmas aereHepanus»,
«/IBmxymme cunel 3Bomonun», «Kapra-cxema wapmpyra nyremecrBus Y.
Hapsunay, «bopbba 3a cymectBoBaHue», «lIpucnocobieHHOCTh OpPraHU3MOBY,
«I"eorpadguueckoe BUI000pa30BaHUEY, « IKOJIOTUYECKOE BUI000PA30BAHUE.

O6opynoBaHue: KOJUICKIIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH,
HAOOp MJIOJOB M CeMsH, Koyekuus «lIpumepbl 3alUTHBIX TPUCHOCOOJICHUIN Yy
KUBOTHBIX», MoOJiesb «OCHOBHBIE HAIPABJICHUS JBOJIOIUNY», 00BEMHAS MOJENb
«CTpoeHre roJJOBHOTO MO3ra MO3BOHOYHBIX).

buoreorpadguueckass kapra wMwupa, KoJulekiusi «DopMbl COXpaHHOCTU
HWCKOIIA€MbIX JKMBOTHBIX M pacTeHWi», Mojuenp amumkanus «llepekpéct
XpOMOCOMY», BIaXKHbIE Mpenaparsl «Pa3BuTHE HACEKOMOT0», «Pa3BUTHE JATYILIKNY,
MuKpormnpenapaT «J{po3odunay (Hopma, MyTaruu GOpMbI KPbIIILEB U OKPACKH TENA).

JlabopaTopHble U MpaKTH4YeCKue padoThI:

JlaboparopHast pabora Ne 1. «CpaBHeHuE BUJOB IO MOP(OIOTHYECKOMY
KPUTEPUION.

JlabopartopHas pabota Ne 2. «Onucanue npucrnoco0IeHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOT'O XaPAKTEPay.

Tema 2. BoO3HUKHOBEeHME U Pa3BUTHE KMU3HHU HA 3emuie.

JloHayuHblE TpEeACTaBICHUA O 3apOXKICHUM KU3HU. HaydHble THIIOTE3BI
BO3HMKHOBEHMSI >KM3HM Ha 3emsie: a0uoreHe3 W naHcnepMmus. XHUMHUYecKas
HBOJIOLMSA. AOHMOT€HHBI CHHTE3 OpPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCIEpUMEHTAIIBHOE MTOATBEPKACHUE XUMUYECKON dBOMIOIMA. HadanbHbie 3Tarbl
ouonoruyeckoit »Bomoruu. ['unoreza PHK-mMupa. ®opmupoBanre MeMOpaHHBIX
CTPYKTYp W BO3HHMKHOBEHME NPOTOKJIETKH. [lepBble KIETKM M HMX 3BOJIIOLMS.
DOopMHUPOBAHNE OCHOBHBIX I'PYIII KUBBIX OPTrAHU3MOB.

PazButue xxu3Hu Ha 3emie mo spaMm u nepuojaM. Karapxeil. Apxeiickas u
nporepo3oiickass 3pbl. llameo3olickas 3pa u €€ mNepuoabl: KEeMOPHUUCKUH,
OPJIOBUKCKHM, CUITYPUNCKUH, ICBOHCKUN, KAMEHHOYTOJIbHBIN, [IEPMCKHUMU.

Me3so30iickas 3pa U €€ NepUoAbl: TPUACOBBIN, FOPCKHUM, METOBOU.

KaitHo3oiickass 3pa W €€ TepuoAbl: MAJCOTCHOBBIM, HEOTC€HOBBI,
AHTPONIOTCHOBBIMN.

XapakTepuCTUKa KIMMaTa M IeoJIOTMYECKHUX IpoueccoB. OCHOBHBIE 3Tallbl
ABOJIIOIIMM PACTUTEIBHOTO M S>KMBOTHOrO MHpa. ApoMop(o3bl y pacTeHUd H
KUBOTHBIX. [losiBIIEHUE, paCUBET U BBIMUPAHUE TPYIII )KUBBIX OPTAHU3MOB.



Cucrema OpraHMYECKOro MHpa Kak OTpaxxeHHe dBOJOIUU. (OCHOBHBIE
CUCTEMATUYECKUE IPYIIIbI OPraHU3MOB.

DBOJIIOLMS YeJIOBEKAa. AHTPONOJIOTUS Kak HayKa. Pa3BuTue npencraBineHui o
IIPOMCXOKICHUN YenoBeka. Meroasl u3ydeHus aHTponoreHesa. Cxoncra
pasuyus 4eI0BeKa U KUBOTHBIX. CHCTEMATUYECKOE MTOJI0KEHUE YETIOBEKA.

JBrxymiue cuiibl ((pakTopsl) aHTpororenesa. HacneacrsenHast "3BMEHUYHMBOCTD
U eCTECTBEHHBIM 0TOOp. OOIIECTBEHHBIN 00pa3 KWU3HH, M3TOTOBJICHHE OPYIU
TpyJa, MBIIUIECHUE, PEYb.

OCHOBHBIE CTaIMU U BETBU 3BOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKHU, YeIoBEK
ymenbd, Yenosek npsamMoxomdmui, YenoBek HeaHIAepTalbCKUM, UYenosek
pa3yMHbIil. Haxoigku uCKOmaeMmbIX OCTAaTKOB, BpPEeMs CYILECTBOBaHMs, 00JAcCTb
pacrpocTpaHeHusi, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHUSL.

Yenoeueckue  pacbl. OCHOBHbIE  OOJIbIIME  pachl:  €BPOIEOMIHAS
(eBpasuiickasi),  Herpo-aBCTpajouaHas  (3KBaTOpUalbHasi),  MOHTOJOUJIHAS
(a3maTcko-amepukaHckasi).  YepTbl ~ MPHUCHOCOOJIEHHOCTH  TpeACTaBUTENEH
YEJIOBEUYECKMX pac K YCJIOBHUSM CYIIECTBOBaHUA. ENMHCTBO 4yenoBeYECKUX pac.
Kpuruka pacusma.

JlemoHcTpanum:

[Toptpetrer: ®@. Penn, JI. Ilactep, A. 1. Omapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmmipl U cxeMmbl: «BosnukHoBenne COJIHEUHON cucTeEMBI», «Pa3BuThe
opraHuueckoro Mwupa», «PactutenbHas kietka», <OKUBOTHas  KJETKay,
«IIpokapuornueckas kierka», «COBpEeMEHHas CHCTEMa OPraHUYECKOTO MHpPay,
«CpaBHEHHE AHATOMUYECKMX YEpPT CTPOCHMS 4YEJIOBEKa U YeJIOBEKOOOPA3HBIX
00e3bsH», «OCHOBHbIE MeCTa MAJICOHTOJOTHYECKMX  HAaXOIOK IMPEAKOB
COBPEMEHHOI'0 4YeJloBeKay, «JlpeBHeumue moam», «/peBHue mogm», «llepsbie
COBPEMEHHBIE JTI0AN», «HenoBedeckue pacs».

O6opynoBanue:  mympku — «lIpoucxoxnenne — demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHAEepTablld, KPOMaHbOHIIA), CICNKU WIH
M300paKeHHUs KAMEHHBIX OpYIUH NEPBOOBITHOTO 4YeloBeKa (KaMHH-YOMNIEpHI,
pyOuna, ckpeOia), TeoXpoHoJorHMueckas Ta0Onuma, Kkouiekius «Dopmbl
COXPAaHHOCTH MCKONAEMBbIX )KUBOTHBIX U PACTECHUI».

JlaGoparopHble H IpaKTHYecKHe padoThI:

[Tpaktuueckas padbora Ne 1. «/3yueHue uckonmaeMbIX OCTaTKOB PacTEHUN U
YKUBOTHBIX B KOJUICKIIUSIX.

OKcKypcust «IBOJIIOLKSA OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHBIN WM KpaeBeTUECKU My3el).

Tema 3. OprannzmMsbl 4 OKpYy Karolas cpeaa.



DKOJIOTUS KaK HayKa. 3aJaud U Pa3fesibl SKOJIOTUU. MeTonbl SKOJIOTMYECKUX
UCCJIEOBAHUN. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIIOBEKA.

Cpenbl oOMTaHUsI OpPraHMW3MOB: BOJHAs, HA3€MHO-BO3IYILHAs, IOYBEHHA,
BHYTPUOPraHU3MEHHAsI.

Okonornyeckue ¢akropsl. Kriaccupukauus 3KOJIOrHYEcKUX (HAaKTOPOB:
abuoTHyeckue, OUOTHYECKHME M AaHTPOINOreHHble. JlefcTBUE HSKOIOTMYECKUX
(haKkTOpOB Ha OPraHU3MBI.

AOuoTtnueckue (hakTopbl: CBET, TEMIEPATYPA, BIAKHOCTh. DOTONEPUOIU3M.
[IpucnocoOnienust  OpraHM3MoOB K  JICUCTBHIO  a0MOTHYECKHX  (PaKTOpOB.
buonorunueckre puTmsl.

buotndeckue dhaktopsl. Bumbl OMOTHYECKUX B3aUMOICHCTBHI: KOHKYPEHIINS,
XMIIHUYECTBO, cuMOM03 u ero ¢opmbl. llapazutusm, koomepanusi, MyTyaausM,
KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIU3M, HEUTPAIU3M.
3HaueHue OMOTHUYECKUX B3aWMOJACWCTBUN ISl CYIIECTBOBAHHS OpPraHU3MOB B
PUPOIHBIX COOOIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU nomyasinquu. OCHOBHBIE MOKa3aTeld
MOMYJSIUUN: YHUCIEHHOCTb, IIOTHOCTh, POXKJIa€MOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. JJnHaMuka YuCcICHHOCTH MONMYJIALUY U €€ PETryIIsIus.

JlemoHcTpanum:

[Toptpetsl: A. I'ym6onbar, K. @. Pynse, O. I'ekkensb.

Tabmuubl U cxembl: kapta «IIpupoanbie 30HbI 3emin», «Cpeabl oOUTaHUs
opranusmoBy, «®Doronepuoansm», «llonmymsaunm», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTH NOMYJISIUU UHOY30pun-Tyhenbkuy, «Ilumensie nemm.

JlabopaTopHble U MPpaKTH4YeCKUe PadOThI:

Jlabopatopnas padota Ne 3. «Mopdonornueckine 0COOEHHOCTH PACTCHUN U3
pa3HbIX MECT OOUTAHUS.

JlabopatopHas padota Ne 4. «BnusiHue cBeTa Ha POCT M Pa3BUTHUE YEPECHKOB
KOJIeyCay.

[Ipaktnueckas padora Ne 2. «Ilogcu€r mioTHOCTH MOMYISIIIUN pa3HbIX BUJIOB
pacTeHUIN».

Tema 4. Coo01recTBa 1 3K0JI0rH4eCKHe CHCTEMBI.

CoobmecTBo opranu3mMoB — OwuoreHo3. CTpyKTypbl OHOLIEHO3a: BHJIOBas,
MPOCTPAHCTBEHHAsI, Tpoduueckas (nuieBasi). Buabl-momuHanTel. CBs3U B
OuoLEeHo3e.

DKoyloru4eckue cucteMbl (3kocucTembl). IloHstTue 00 »dKocucreme u
ouoreorneHoze. DyHKIUMOHAIBHBIE KOMIIOHEHTBI HSKOCHCTEMBI: IPOAYLIEHTHI,
KOHCYMEHTBI, penylueHThl. KpyroBopoT BelecTB U MOTOK SHEPTHH B HKOCUCTEME.
Tpoduueckue (muuieBsie) ypoBHU IKOCUCTEMBI. [IumieBbie nenu u cetu. OCHOBHBIE
[OKa3aTesId 3KOCUCTEMbl: OHuomacca, MPOAYKLHUSA. DKOJIOTMYECKUE NHUPaMUbL:



OPOAYKIMU, YMCIEHHOCTH, Omomacchl. (CBOHCTBa 3KOCHUCTEM: YCTONYHMBOCTB,
camoperyJsinus, pazsurue. CyKueccus.

[IpupoaHble 3KOCUCTEMBI. DKOCUCTEMBI 03€p U pEK. DKOCHCTEMa XBOMHOIO
WJIM IIUPOKOJIMCTBEHHOT O JIECa.

AHTpOIIOr€HHbIE ~ KOCHUCTEMBIL.  ATpO3KOCHCTEMBI.  YPOOIKOCHCTEMBI.
buonornueckoe u X035HCTBEHHOE 3HAUCHHUE arpOIKOCHUCTEM B YPOOIKOCHCTEM.

buopa3nooOpasue kak ¢(aktop ycToWuyuBOCTH dKocucteM. CoxpaHeHue
OMOJIOTMYECKOTO pa3HOOOpa3us Ha 3emle.

Yuenue B. . Bepnanckoro o Ouocdepe. ['panuiipl, coctaB U CTpyKTypa
ouochepnl. Kupoe BemectBoO U ero ¢QpyHkuuu. OcobeHHOCTH Ouochephl Kak
rno0anbHOM SKOCUCTeMBbl. J[nHamuueckoe paBHOBecHue M oOpaTHas CBs3b B
ouocdepe.

KpyroBopoTsl BelecTB 1 OMOr€0OXUMHYECKUE IIUKIIbI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HATLHOCTH Orochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Ouochepe 3emiin. AHTpONoreHHble U3MeHeHus1 B Onocdepe.
['moGanbHbIE YKOTOTHYECKHE TPOOITIEMBI.

CocymiecTBoBaHrE MPUPOIBI U yenoBedecTBa. CoxpaHeHne 6uopazHoo0pasus
KaKk OCHOBa YCTOWYMBOCTH Ouoceprl. OcCHOBa palMOHAIBLHOIO YIIPaBICHUS
MPUPOAHBIMH PECYPCAMU U UX HCIIONb30BaHuE. JloCTH)KEHUsI OMOJIOTHH U OXpaHa
IPUPOIBI.

JlemoHcTpanum:

[Toprpersr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmumer u cxembl: «llumessie nenu», «bUOIIEHO3: COCTaB M CTPYKTYpay,
«IIpuponubsie coobmectBay, «llenu nutanusy», «IKojJorMyecKas MNUPAMUIAY,
«buocdepa u gyenoBex», «IKocHUCTEMA HTUPOKOIUCTBEHHOTO Jeca», « IKOCUCTEMA
XBOMHOrO Jjeca», «buoneHo3 Boaoéma», «ArporeHosd», «lIpumepHbie
AHTPONOT€HHBIE BO3/IEMCTBUS HA IPUPOLY», « BaxkHEWIIME HCTOYHUKHN 3arps3HEHUS
BO3/yXa U TPYHTOBBIX BOA», «[louBa — BakHelIIas cocTaBisiomias Ouocgeps»,
«Daktopel  gerpamanuu  mouB»,  «llapHukoBbii  AddekTy,  «DaKTOPHI
palliOaKTUBHOTO 3arpsi3HeHus: Ouocdeprr», «OOmas crpykrypa Ouochepsi»,
«PacnpocTpanenune ku3Hu B Ouocdepe», «O30HOBBIA 3KpaH OuOChEpPbI»,
«Kpyrosopot yriepoaa B Ouocdepe», «KpyroBopoT azora B Ipupoae».

OOopynoBanue: Mojenb-amIMKanus «TunudHble OMOLEHO3bI», Tepdapuid
«PactutenbHbie coo0IIecTBa», KOIeKInu «buolienos», «Bpeaurenu BaxxHeHITUX
CEIbCKOXO03UCTBEHHBIX KYIbTYpP», FepOapru U KOJUICKIIUU PACTCHUHN U )KUBOTHBIX,
NPUHAJICKAIINE K Pa3HbIM 3KOJIOTHYECKUM TpymnnaM oaHoro Buaa, KpacHas kaura
Poccuiickoit  ®@enepauun, H300paKEHHUS] OXPaHSIEMBbIX BHJIOB pACTEHUH U
YKUBOTHBIX.



INDTAHUPYEMBIE PE3VIJIbTATbI OCBOEHMA IIPOI'PAMMBLBI 11O
BMOJIOTMN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHUMA

Cormacho ®I'OC COO, ycraHaBmMBalOTCAd TpPeOOBaHUSA K pe3yJibTaTaM
OCBOCHHUs  OOYyYalOIMMHUCSA TIporpaMM  CpeIHero olmiero  o0pa3oBaHUS:
JMYIHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3yJIbTaTOB OCBOEHUs Ipeamera «buosorus»
BBIJICJIEHBI CJIEYIOLINE COCTABJISIOLIME: OCO3HAHUE OOYYarOIIMMUCS POCCUHCKOM
IPaXXJaHCKON MAEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH
U CaMOOIIPENEIECHNI0, HAIWYUE MOTHBalMM K  oOydyeHuro Ouosoruu,
LICJICHAIIPABJICHHOE pa3BUTUE BHYTPEHHUX YOEKIECHMM JMYHOCTH Ha OCHOBE
KJIFOUEBBIX LIEHHOCTEW M HMCTOPUYECKUX TPAAULMUN DPA3BUTUS OHOJIOIMYECKOTO
3HaHUs, TOTOBHOCTh U CIOCOOHOCTH OOY4YaOIIMXCSl PYKOBOJCTBOBATHCS B CBOEH
JESATENbHOCTH IIEHHOCTHO-CMBICJIIOBBIMU ~ YCTAaHOBKAMHM, MPHUCYIIUMHU CHCTEME
Ouonornyeckoro o0pa3oBaHUs, HAIWYUE HKOJOTMYECKOTr0 IPaBOCO3HAHUS,
CHOCOOHOCTH CTAaBUTh LEJIN U CTPOUTD KU3HEHHBIE IJIaHBbI.

JIM4HOCTHBIE pe3ybTaThl OCBOEHHS IpenMeTra «buosorus» JOCTUTaroTCs B
€IMHCTBE Y4eOHOM M BOCHHUTATEIbHOM JEATEILHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMU POCCUMCKUMH COLIMOKYJIBTYPHBIMHU, UCTOPUYECKUMH U 1y XOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHATHIMH B OOLIECTBE NMpaBUIaAMH M HOpMaMmH
NOBEJEHUSI U CIOCOOCTBYIOT IIpOLECCaM CaMOIO3HAHUS, CaMOBOCHUTAHMS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEW TMO3UIMM JIMYHOCTH, MAaTPUOTHU3MA,
YBOXEHUS K 3aKOHY M IPaBONOPSAAKY, YEJIIOBEKY TPYJAA U CTapLIEMy MOKOJIEHUIO,
B3aMMHOI0 YB@)XKCHUs, OEpPEKHOTO OTHOUIEHUS K KYJIbTYPHOMY HACJIEIUI0 U
TpaauLMsIM MHOTOHaUMOHalnbHOTrO Haponxa Poccuiickont ®denepauuu, npupone u
OKPYKaroIlen cpee.

JIMYHOCTHBIE pe3ynbTaThl OCBOEHMsI ydyeOHoro mnpeamera «buonorus»
JOJDKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCS PYKOBOJICTBOBATHCS
Cc()OPMUPOBAHHOW BHYTPEHHEH MMO3UIUEN JMYHOCTH, CUCTEMOM LIEHHOCTHBIX
OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUH, COOTBETCTBYIOIIUX
TPaJULMOHHBIM IIEHHOCTSIM POCCHMCKOr0 OOIECTBA, PACHIMPEHHE >KU3HEHHOTO
OIBITA W ONBITA ACSATENBHOCTU B MPOLECCE PEANM3Al[MM OCHOBHBIX HAIPABJICHUN
BOCIUTATEJIbHON JEATENbHOCTH, B TOM YKCIIE B YACTH:

1) rpaaIaHCKOro BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH T'PAXKAAHCKON MO3ULMK 00YYarOUIErocs Kak akTUBHOTO U

OTBETCTBEHHOTO YJIEHA POCCUICKOT0 O0IIECTBA;



OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IIPaB M 00sI3aHHOCTEH, YBaKCHHUE 3aKOHA
Y MIPABOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOU JEATEILHOCTH MIPH CO3IaHUU YUEOHBIX
IPOCKTOB, PEIICHWH Y4YeOHBIX U IIO3HABATEIbHBIX 3a7a4, BBIMOJHEHUH
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPEIESIATh COOCTBEHHYIO TIO3UIIMIO 110 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM JKM3HHU B OOBSCHSTH €€;

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBUSA JIIOJICH C pa3HBIMHU YOCKIICHUSIMH, KyJbTYPHBIMHA [IEHHOCTSIMU U
COITMAJIbHBIM TTOJI0KCHUEM;

TOTOBHOCTh K COTPYIHUYECTBY B MPOLIECCE COBMECTHOI'O BBIMOIHEHUS
y4eOHBIX, TIO3HABATENBHBIX W HCCIEAOBATEIbCKUX 3a/1ad, YBAXUTEIHHOTO
OTHOIICGHUS K MHEHHUIO OIIMOHEHTOB IMpH OOCYXJICHHH CIHOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COJICPIKAHMS;

TOTOBHOCTb K TYMAaHUTApPHON 1 BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIATPUOTUYECKOT 0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTH POCCUICKOMN TPaskIaHCKOW UICHTUYHOCTH, TATPUOTU3MA,
YBOKEHUS K CBOEMY HapOJy, YyBCTBa OTBETCTBEHHOCTHU nepe PoauHou, ropaoctu
3a CBOM Kpail, CBOKO PoauHy, CBOM SI3bIK M KYyJbTYPY, IIPOLLIOE W HACTOSIIEE
MHOTOHAIIMOHAJILHOT0 Hapoia Poccuu;

[IEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACJEIUIO U MaMSTHUKAM TTPUPO/IBI,
JTOCTHKEHUAM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOIOTUSX, TPY/IC;

CIIOCOOHOCTh OIICHHMBATh BKJAaJ POCCHUMCKHX YUEHBIX B CTAaHOBJICHHE U
pa3BuTHE OWOJOTUM, TOHUMAHMS 3HAUYCHUS OWOJIOTMHM B TIO3HAHWU 3aKOHOB
IIPUPOIBI, B )KU3HH YEJIOBEKA M COBPEMEHHOI'O O0IIECTBA;

uaerHas yoexxJIEHHOCTh, TOTOBHOCTh K CIYXEHUIO M 3ammute OTeuecTsa,
OTBETCTBEHHOCTH 32 €T0 Cyas0Y;

3) 1yXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEN POCCUMCKOI0 HAPOAa,;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUIECKOTO TOBEICHMUSI,;

CIIOCOOHOCTh OILICHMBATh CUTYallUI0 M TPUHUMAaTh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHE JJUIHOTO BKJIa/Ia B IOCTPOCHHUE YCTOWYHUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJMUTENISAM, CO3/TaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPUHATHS LEHHOCTEM CEMEWMHOM KW3HU B COOTBETCTBUU C
TpaauLUsIMHU HapoaoB Poccuu;

4) 3cTEeTUYeCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOYash ACTETUKY ObITa, HAYYHOrO H
TEXHUYECKOr0 TBOPUYECTBA, CIIOPTA, TPY/1a, OOIIECCTBEHHBIX OTHOIIICHUH;



MOHUMAaHUE YMOIIMOHATLHOTO BO3CUCTBUS )KMBOU MPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAaMOBBIP@KEHHIO B PAa3HBIX BUIAX HCKYCCTBA, CTPEMJICHUE
MPOSIBJISITH KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢pusuyeckoro BocnUTaHHUA, (POPMHUPOBAHHUA KYJIbTYPbl 310POBbSI H
3MOLMOHAJIBHOI0 0JIAT ONOJIYYHS:

MMOHUMAaHUE U PeasTi3alus 3/J0pOBOr0 U 0€30IMacHOro 00pa3a KU3HH (310pOBOE
MUTaHuE, COOJI0/IEHNE TUTUEHUYECKUX MPaBUII U HOPM, COQJTAaHCUPOBAHHBIN PEKUM
3aHATHUI W OTAbIXa, peryjsipHas (u3uyeckas aKTUBHOCTb), OEpeKHOro,
OTBETCTBEHHOTO ¥ KOMIIETEHTHOT'O OTHOIIICHUSI K COOCTBEHHOMY (DU3MUECKOMY U
NICUXHYECKOMY 3/I0POBBIO;

MOHMMAaHUE [IEHHOCTH TpaBUJ HWHJAMBUAYATBHOTO M  KOJUJIEKTHUBHOI'O
0€30MMacHOr0 MOBEJICHUS B CUTYAITUSX, YTPOKAIOIINX 30POBBIO M KU3HU JIFO/ICH;

OCO3HAHME TOCJIEICTBUI M HENpPUSTHS BPEAHBIX MPUBBIYEK (yHOTpeOsieHus
QJIKOT'0JIs1, HAPKOTUKOB, KYpEHUS );

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTH MAaCTEPCTBA, TPYAOIOOHE;

FOTOBHOCTh K AKTUBHOW JAEATEIIBHOCTH TEXHOJOTMYECKOM M COLMAIbHOU
HAIPABJIICHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHSITh TaKYIO JICSITEIbHOCTD;

HMHTEpPEC K pa3NuyHbIM cdepaM MpoPecCHOHAIBLHON ACSITEIILHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BbIOOp Oyaymiedl mnpodeccun U peaJu30BbIBAThH
COOCTBEHHBIE )KM3HEHHBIC TJIAHBI,

TOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHMIO W CaMOOOpa3OBaHMIO Ha
MPOTSKEHUU BCEW JKU3HU,

7) 3K0JIOrM4€eCKOro BOCIUTAHUSA:

HKOJIOTMYECKH 11eJIeCO00pa3HOe OTHOILIEHUE K TPUPO/I€ KaK HCTOUHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHNS;

MOBBIIIEHUE YPOBHS HKOJOTHYECKOM KyJNbTYphl: MPUOOPETCHUE OMbITA
IUTAHUPOBAHUS TIOCTYIKOB M OLEHKHM MX BO3MOXKHBIX IOCIEACTBUM IS
OKPYKAaroler Cpebl;

OCO3HAaHME TJI00AIBHOI0 XapakTepa SKOJOTMYECKHX MpoOJieM M IMyTel HX
penieHus;

CIIOCOOHOCTH MCTOJBL30BaTh IPHOOPETAEMbIC MPY H3YYSHUH OMOJIOTUN 3HAHUS
U yMEHHS TpU  peIIeHHH MnpodJieM, CBA3aHHBIX C  PalMOHAJIbHBIM
MPUPOJIONOIb30BaHMEM  (COOMIOJICHHE  MpaBWJI  TOBEJAEHUS B MOPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B JKOCUCTEMAX, OXpPaHy BHJOB,
AKOCUCTEM, Orochephl);



aKTUBHOE HENPUATHE JEHCTBUM, IPUHOCALINX BPE OKPYXKAIOLIEH IPUPOAHON
cpeie, yMEHHUE MPOrHO3UPOBATh HEOJArONPUATHBIE 3KOJOTUYECKUE MOCIEACTBUS
MPEATPUHUMAEMBIX JEUCTBUM U NTPEAOTBPAILATD HX;

HaJIM4ue Pa3sBUTOIO HKOJOTHUYECKOTO MBIIUICHUS, JKOJIOTMYECKOU KYJIbTYPBI,
OIBITA NEATEIbHOCTU DKOJIOTHYECKON HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI UMW B IMO3HABATEIIbHOM, KOMMYHUKATUBHOM W COILIMAIBHOW
IIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUYECKOU JEATEIBLHOCTHU DKOJIOTHYECKON
HaIIPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(OpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAyKH U OOIIECTBEHHOM NMPAKTUKH, OCHOBAHHOTO Ha JIHAiore
KYJbTYp, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIHTYPHOM MHPE;

COBEPILIECHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOM KYJIbTYpPHl KaK CpEICTBA
B3aMMOJCUCTBUS MEXY JIIOIbMU U ITIO3HAHUS MUPA;

NOHMMaHUE creuu(pUK OHOJIOTMM Kak HayKd, OCO3HaHHsA €€ poJid B
(OpMHUPOBAHUHU PAIMOHAIBHOIO HAYYHOTO MBIIIJICHHUS, CO3JIaHUU LIEJIOCTHOTO
MPEICTaBIECHU 00 OKpPYXKAroUIEM MHUpPE KaK O €JUHCTBE MPUPOIbI, YEIOBEKa U
obmiecTBa, B IO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEM MU pelIeHUU MpolseM
COXPaHEHHMS IPUPOJHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OHOJIOTUU JJIsi COBPEMEHHOM LMBWJIM3ALUU:
oOecrieyeHus: HOBOI'O YpPOBHSI Pa3BUTUSA MEAULMHBI, CO3JaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH,  CIIOCOOHBIX  pellaTh  pecypcHble  NpoOJeMbl  pa3BUTHUSA
YeJIOBeUEeCTBa, MOMCKA MyTel BhIX0/a U3 TJI00ANbHBIX dKOJIOIMUECKUX MpoOJieM U
oOecrieyeHusi  mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAILHOMY
UCMOJIb30BAaHUIO MPUPOJHBIX PECYpPCOB M (HOPMUPOBAHUIO HOBBIX CTaHIApPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IMOJYYEHUH OHOJOTMYECKMX 3HAHMM B IENX
MOBBIIICHUSI OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOM TIPaMOTHOCTH, Kak
COCTaBHOM 4acTU (PyHKIMOHAJIbHOW I'PaMOTHOCTH OOydaroluxcs, (GpopMupyeMoil
MpU U3Y4EHUU OMOJIOTHH;

IIOHMMAaHUE CYIIHOCTU METOJOB ITIO3HAHHUSI, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH WHCIIOJIb30BaTh TMOJy4YaeMble 3HAHUA MJI aHaluu3a u
OOBSICHEHHUS SBJICHUWA OKPYKAIOIIEr0 MUPAa U MPOUCXOASIINX B HEM M3MEHEHMUH,
yMEHUE Jienarb OOOCHOBAaHHBIE 3aKJIIOUEHUS HAa OCHOBE HAy4YHBIX (DAKTOB H
MMEIOLIMXCS JAHHBIX C LENBIO MOJTYYEHUsI JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS IS
pelieHust Npo0JieM B peabHbIX )KU3HEHHBIX CUTYyaIIUsX;

OCO3HAaHWE LEHHOCTH HAYYHOM JESITENbHOCTH, TOTOBHOCTH OCYILECTBISATH
IIPOEKTHYIO U UCCIIEI0BATENIbCKYIO AEATEIbHOCTh MHANBHUIYAIIbHO U B IPYIIIIE;



T'OTOBHOCTB 151 CITOCOOHOCTB K HCIIPCPBIBHOMY O6p8,30BaHI/IIO )41
CaMOO6pa3OBaHHIO, K aKTHBHOMY IIOJIYYCHHIO HOBBIX 3HaHUH 1O OWOJIOTMH B
COOTBCTCTBHH C ) KU3HCHHBIMU HOTpC6HOCT$IMI/I.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yibTaThl OCBOSHUS y4eOHOro mpeamera «buomorusy»
BKJIFOYAIOT: 3HAYUMBbIe Ui (OPMUPOBAHUS MHMPOBO33PEHUS OOYYaOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXIIPEAMETHBIC) OOIEHAYYHbIC MOHATHS, OTPAKAIOIIHE
IIEJIOCTHOCTh HAYYHOW KapTUHBI MHUpa H CICNU(PUKY METOJOB ITO3HAHMS,
UCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, HEPIHs, SBIICHUE, MPOIIECC,
cucTeMa, HaydyHbIH (PaKT, MPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpH,
HccieIoBaHne, HaOI0IeHNe, U3MEPEHHE, SKCIIEPUMEHT U IPYTUX ), yHUBEPCATbHBIC
yuyeOHbIE JEeUCTBUS (ITO3HABATENIbHBIE, KOMMYHUKATHBHBIC, DETYJISTHBHbBIC),
obecnieunBaromue GhopMupoBaHue (PyHKIIMOHATBLHON I'PAMOTHOCTH M COIIMATIBHOM
KOMITETCHIINM ~ OOYYalOIUXCs, CIIOCOOHOCTh  OOYYaIOMUXCS  UCIOJB30BaTh
OCBOCHHBIE MEKIUCIUIUIMHAPHBIC, MUPOBO33PECHUECKHE 3HAHUS M YHUBEPCATIbHBIE
yueOHbIE JEUCTBUS B MO3HABATEILHONW U COLIMAJIbHON MPAKTHKE.

MeranpenMeTHbIe pPe3yJabTaThl OCBOSHHUS MPOTPaAMMBI CPEIHEro O0O0IIero
o0pa3zoBaHUs JTOJDKHBI OTPaKaTh:

OsJageHne YHHUBEPCAJIbLHBIMH y4eOHBIMHU NMO3HABATEJIbLHBIMH
JEUCTBUSIMM:

1) 6a3oBbI€ JOrHUecKHe AeHCTBHS:

CaMOCTOSITEILHO  (OpMyJIMpOBaTH M aKTyaJlM3MPOBaTh  MPoOJIeMYy,
paccMarpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh IPU OCBOCHWW 3HAHWW TPHEMBI JIOTHYECKOTO MBITUICHHUS
(aHaymM3a, CHHTE3a, CpaBHEHUS, KiaccuduKammu, 0000IIEeHNS ), paCKPhIBATh CMBICIT
OMOJIOTMYECKUX TOHATUN (BBIAEIATh UX XapaKTepHbIC MPU3HAKU, YCTAHABIWBATH
CBSI3M C IPYTUMU TTOHSATHUSIMH );

ONPENCNATh ITENH JACATEIBHOCTH, 3a7aBas MapaMeTpbl W KPUTEPUU HX
JOCTH>KEHUS, COOTHOCUTH PE3YJIbTAThl JIEATCIIbHOCTH C TTOCTABJICHHBIMHU HICIISIMU;

MCITOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS I OOBSICHEHUS (DAKTOB W SIBJICHUHN
YKUBOU MPUPOJIBL;

CTPOUThH JIOTUYECKHE PACCYXKACHHUS (MHIYKTUBHBIC, JCTYKTHUBHBIC, TIO
AQHAJIOTHMH), BBISBISATH 3aKOHOMEPHOCTH M TIPOTHBOPEUYHS B pacCMaTPUBAEMBIX
SIBIICHUSAX, (DOPMYJIMPOBATh BHIBOJIBI M 3aKJIIOUCHHUS;

MIPUMEHSTh CXEMHO-MO/ISITLHBIC CPEICTBA JJISI TPEICTABICHUSI CYIIICCTBEHHBIX
CBS3€M W OTHOIICHUWH B M3y4aeMbIX OHOJIOTHMYECKHX OOBEKTaX, a TakKKe
IIPOTUBOPEUHUA PA3HOTO POJA, BBIABICHHBIX B PAa3IMYHBIX WH(OPMAIIMOHHBIX
HUCTOYHHKAX;



pa3pabaThiBaTh IUIAH pEIICHUs NpOOJEMBbl C YYETOM aHalIM3a UMEIOLIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTbH KOPPEKTHBBI B JIEATEIbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEICTBUM 1E€ATEIbHOCTH;

KOOPJAMHUPOBATH U BBIIOJIHATH padOTY B YCIOBHUSX PEATBHOI0, BUPTYAJILHOT'O
¥ KOMOMHHUPOBAHHOT'O B3aMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUJICHUE TP PEIICHUH KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEILCKIE TeHCTBHUSA:

BJIaJIeTh HAaBbIKaMU y4€OHO-UCCIIEI0BATEIbCKON U MMPOEKTHOM JEsITEbHOCTH,
HaBbIKAMU  pa3pelieHus MOpoOJieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY ITOMCKY METO/IOB PEIICHMS IPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
pa3IMYHbIX METOJOB NO3HAHUS;

UCIIOJIb30BaTh pPa3jU4HbIC BUJABI JEATEIBHOCTH IO IOJYYEHUIO HOBOIO
3HaHUS, €ro HUHTEpPIpeTalud, MPeoOpa3OBaHUI0 W MPUMEHEHHIO B Y4YEOHBIX
CUTYaIUsIX, B TOM YHUCIIE IIPU CO3AAHUU YUEOHBIX U COLIMAIIBHBIX IIPOEKTOB;

dbopMupoBaTh HAyYHBIA TUI MBIIUICHUS, BIaIeTh HAYYHOH TEPMHHOJIOTHEH,
KJIFOUEBBIMU MOHATUSAMH U METOAAMMU;

CTaBUTh U (POpPMYIUpPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTEIIbHOM
JESATENbHOCTU U KU3HEHHBIX CUTYalUsX;

BBISBIIATh IPUYMHHO-CJICJACTBEHHBIE CBSI3M W aKTyaJM3MpPOBATh 3a/1ady,
BBIIBUTATh THUIOTE3Y €€ pelIeHUs, HAXOIUTh apryMEHTHI JIJIS TOKa3aTeJIbCTBA CBOMX
YTBEPKICHUH, 3a1aBaTh [1apaMeTPbl U KPUTEPHUH PELLICHMUS;

AHAIN3UPOBATH TIOJYYEHHBIE B XOJA€ pELIECHHS 3aJa4d  pe3yJIbTaThl,
KPUTHUYECKU OLICHUBATh UX JOCTOBEPHOCTb, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JIaBaTh OIICHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

OCYILECTBJISITh IIEJICHAIIPABIICHHBIM TOUCK TepeHoca CPeJCTB M CIOCOOOB
JENCTBUS B MPO(PECCHOHATILHYIO CPENY;

YMETh IEPEHOCUTh 3HAHUS B I103HABATEJIBbHYI0 M IPAKTUYECKYIO 00J1acTH
KU3HENEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX IPEIMETOB;

BBIIBUT'aTh HOBBIE WJEH, MPEIaraTb OpPUTMHAIbHBIE MOAXOAbl U PEIICHMS,
CTaBHUTbH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE AIbTEPHATUBHBIC PELICHHUS.

3) pa6ora ¢ uapopmanmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MH(OpMALMH (TEKCTE YU4EOHOTO
nocoOus, HAy4YHO-TIONYJIIPHOW JIUTEpaType, OHOJIOTMYECKHX CJOBApSX H
CIPaBOYHUKAX, KOMIBIOTEPHBIX Oa3ax NaHHbIX, B MHTepHeTe), aHaIu3upoBaTh
UH(OPMALIMIO Pa3JIMYHbBIX BUAOB U (POPM IPE/ICTABICHUS, KPUTUUECKH OLIEHUBATh
€€ JTOCTOBEPHOCTh U HEMTPOTUBOPEYUBOCTb;



dbopMyIMpoBaTh 3aMpPOChl U MPUMEHATH PA3IUYHBIE METOABI MPU MOUCKE U
orbope Ouosiornueckoir MHGoOpMauu, HEOOXOJUMON JJisl BBINOJIHEHUSI y4EOHBIX
3ajady;

mpUOOpeTaTh OMNBIT KCHOJIb30BaHUS HHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTU, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIONIBb30BAHUS Pa3IMUHbIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpAaTh  ONTHUMAIbHYIO  (OpMY  MHPEACTABICHHUS
Ononoruyeckoil HHpopManuu (CXeMbl, rpapuKu, AUarpaMMBbl, TAOJIULIbI, PUCYHKHU U
Apyroe);

UCTIONb30BaTh HAYYHBIA SI3BIK B KAdecTBE CpEICTBA MpH padoTe C
Ouonoruyeckoil uHQPOpMaNUEl: TPUMEHATh XUMUYECKHUE, (QU3NYECKue U
MaTeMaTHYeCKUe 3HAaKH U CUMBOJIBL, (HOpMYIbl, a00peBUATypy, HOMEHKIATYPY,
UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEACTBA
HaTJIATHOCTH;

BJIQJIETh ~ HABbIKAMHM  pPACIO3HABaHUST M 3allUThl  MH)OpMaImuy,
nH(pOpPMAIMOHHON 0€30MaCHOCTH JIMYHOCTH.

OgjajieHne YHUBEPCATbHBIMU KOMMYHUKATHBHBIMU J1€HCTBUSIMH:

1) oOmenue:

OCYILIECTBIISITh KOMMYHUKAIIUU BO BCeX cepax )KU3HU, aKTUBHO y4aCTBOBATh
B JMaJOre WM AUCKYCCHUU IO CYIIECTBY 00CYX/JaeMoil TeMbl (yMEHUE 3a/1aBaThb
BOTIPOCHI, BBICKA3bIBATh CYXKJICHHS OTHOCHUTEILHO BBHITIOJHEHHS MpeiaraeMoin
3aJla4, YYUTHIBATb WHTEPECHl U COTIACOBAHHOCTH MO3UIIUNA JAPYTMX Y4aCTHUKOB
JIMAaJora Uil JUCKYCCHH);

pacro3HaBaTh HeBEpOambHBIC CpEACTBA OOINEHHWS, TOHWUMATh 3HAYCHHE
COLIMAJILHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CHUTYaIlHi,
YMETh CMATYATh KOH(JIUKTBI U BECTH ITEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CIIOCOOAMU OOIICHUS W B3aUMOJICHCTBUS, TTOHUMATh
HaMEpPEHUs APYruX JItOJIeH, MPOSBIISATh YBAXUTEIbHOE OTHOIIEHHE K COOECETHUKY
U B KOPpEKTHOM (hopMe popMyITHpPOBATH CBOU BO3PAKECHHUS;

pPa3BEPHYTO W JIOTUYHO W3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIBb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAs eATeJbHOCTh:

NOHUMATh W HCIOJb30BaTh MPEUMYILECTBA KOMAHIHON M HMHIUBHAYaIbHOM
paboThI IpU pEIICHUH OUOJIOTUYECKOM MPOo0IeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHHUS TPYMIOBBIX ()OPM B3aMMOCHCTBUS PU PEIICHNN yU4eOHOH 3a7auu;

BBIOMpATh TEMATUKY M METOJIbI COBMECTHBIX JEHCTBUNA C Y4ETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEH KaXKJIOTO UJIeHa KOJJICKTHBA;

OpPUHUMATh IETH  COBMECTHOM  JESTENbHOCTH, OpPraHU30BbIBAaTh U
KOOPJIUHUPOBAaTh JCUCTBUS MO €€ JOCTH)KECHHUIO: COCTAaBJISITh IUIAH JICMCTBUM,



pacnpenensTh poiau ¢ Y4ETOM MHEHHMM Y4YaCTHUKOB, OOCYXKIaTh pE3YJbTaThl
COBMECTHOU PabOThI;

OLIEHMBATh KA4€CTBO CBOETO BKJIA/Ia M KAKIOTO YUaCTHUKA KOMaH bl B 00NN
PE3yJbTAT IO pa3paboTaHHBIM KPUTEPHUSIM;

npenjaraTb HOBBIE TIPOCKTHI, OICHWBATh HWJIEW C TIO3WIMA HOBHU3HEI,
OPUTHHAIBHOCTH, IPAKTUIECKON 3HAUMMOCTH;

OCYIIECTBJIATh IMO3UTUBHOE CTPATErMUYECKOE TIOBEJACHHE B PA3IUYHBIX
CUTYaIHsIX, IPOSBIISATH TBOPUECTBO M BOOOpaKEHNE, OBITh MHUIIMATUBHBIM.

OByajieHNie YHUBEPCATbHBIMHU PEryJIATUBHBIMU AeHCTBUAMM:

1) camoopranu3amnusi:

WCIIOJIb30BaTh OWOJIOTUYECKHE 3HAHWS JUIsl BBISIBICHUS MPOOJIeM W HX
pelIeHHs] B )KM3HEHHBIX U YU€OHBIX CUTYAITUsX;

BBIOMpAaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUN I1I€NIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOWX JCHCTBUSX W MOCTYNKaX MO OTHOIICHHWIO K YKUBOW MPUPOJIE,
CBOEMY 3JI0POBBIO U 3/I0POBBIO OKPYKAIOIIUX;

CaMOCTOSATEIILHO OCYILECTBIISATh MO3HABATEIBHYIO JEATEIbHOCTD, BBISBISTH
Mpo0JIeMBbI, CTaBUTh U (POPMYIUPOBATh COOCTBEHHBIC 3a/Ja4d B 00pa30BaTEILHOM
JESITEbHOCTU U KU3HEHHBIX CUTYAIUSX;

CaMOCTOSITEJIbHO COCTABJISITH IIJIaH PELICHUS TPOOIEMBI C YUETOM UMEIOLIUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHI;

JaBaTh OIICHKY HOBBIM CHUTYaITUsIM;

pacmupsATh paMKi Y4eOHOTO ITpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOUYTECHUN;

JIeaTh OCO3HAHHBINA BBIOOD, apTyMEHTUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
pellIeHHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CHocOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBJICHUIO HIMPOKON HSPYAHUIIMH B
pasHbIX O0O0JIACTSAX 3HAHWUW, TOCTOSHHO TOBBIIIATH CBOM 0Opa30BATENIbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OIEHKY HOBBIM CHUTYAaIlMsiIM, BHOCUTHb KOPPEKTHUBHI B NEATEIHLHOCTD,
OILICHMBATh COOTBETCTBHE PE3YIbTATOB LIEIISIM;

BJaJIeTh  HABbIKAMHU  [O3HABATENLHOM  pedieKCMu  Kak  OCO3HAHUS
COBEpIIAEMbIX JCHCTBHI M MBICIUTENbHBIX MPOIECCOB, UX pE3YJIbTAaTOB U
OCHOBAHMM, UCIOJIb30BaTh MPUEMBI PedIEKCUU NIl OLEHKH CUTYyalluu, BbIOOpa
BEPHOTO PEIICHHUS,

YMETh OIICHUBAaTh PUCKH U CBOEBPEMEHHO NPUHUMATh PEIICHUS M0 HUX
CHIKEHUIO;

MPUHUMATh MOTHBBI W apTryMEHTHl JPYTHX TPU aHAJU3e pPe3yJIbTaTOB
NeSITebHOCTH;



3) npuHATHE cedsl M APYTUX:

IPUHUMATH ce0sl, MOHNUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IIPUHAMAaTh MOTHMBBI W apryMEHTHl JAPYIMX IPH aHAIU3E PE3YIbTAaTOB
NEeATEIIbHOCTH;

MPU3HABATh CBOE MIPABO U MPABO IPYTUX HA OLIUOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3UIMH JPYTrOro YeaoBeKa.

IMPEAMETHBIE PE3YJIbTATBI

[IpenmetHble pe3ynbTarthl ocBoeHust mporpamMmbl COO mo Ouosoruu Ha
0a30BOM ypOBHE BKJIIOUAIOT crienuduyeckue s yueoHoro npeamera «buomorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOObI AEHCTBUN MO OCBOEHUIO, UHTEPIPETALUU U
npeoOpa3oBaHUIO 3HAHUM, BUABI JESTEIBHOCTU MO MOJYYEHHIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUN B PA3IMYHBIX YYEOHBIX CUTYyalUsX, a TAKXKE B pEallbHbIX
KU3HEHHBIX CHUTYallMsIX, CBSI3aHHBIX C Ouoinorweil. B mporpamme mnpeameTHbie
PE3yNbTAThl IPEICTABIEHBI IO F0JaM 00y4YEeHUSI.

[IpenmeTHble pe3ysbTaThl OCBOEHUs yueOHOro mpenmera «buonorus» ¢ 10
KJacce NOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUU O MECTE U POJH OUOJIOTHMHM B CUCTEME HAYYHOI'O
3HAaHUS €CTECTBEHHBIX HAyK, B (OPMHPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa U HAy4HOI'O MHUPOBO33PEHUS, O BKJIANE POCCUHCKUX WU
3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUH, (PYHKIIMOHATLHOM
IPAMOTHOCTH Y€JIOBEKA JJI PELICHMS KU3HEHHBIX 3a/1a4;

YMEHHE PaCKpbIBAaTh COJEP)KaHHE OMOJOTMYECKUX TEPMHHOB M TMOHSTHI:
KHU3Hb, KJIIETKA, OpraHu3M, MeTaboau3M (0OMEH BEIIECTB U NMPEBPAILICHUE YHEPTUH),
romMeoctaz (camMoperyJysiusi), YpPOBHEBas OpraHu3alus JKUBBIX CHCTEM,
CaMOBOCIIPOM3BEIEHNE (PENPOAYKIMS), HACIEICTBEHHOCTh, U3MEHYMBOCTD, POCT U
pa3BUTHE;

YMEHUE U3JIaratb OHOJOTHYECKHEe Teopuu (KIETOYHas, XPOMOCOMHasl,
MyTallMOHHAsA, LIEHTpaJibHAs JO0TrMa MOJIEKYJIsIpHOM Ouonoruu), 3axonsl (I
Mennens, T. Moprana, H. . BaBunoBa) u yuenus (0 1eHTpax MHOrooOpasus u
MPOUCXOXKEHUS KyIbTYpHBIX pacTeHuid H. . BaBunosa), onpenensiTe rpaHuIlbl UX
PUMEHUMOCTH K KHUBBIM CHCTEMAM;

YMEHHE BJIAJIETh METOJAMHU HAYYHOIr'O MMO3HAHUA B OMOJOrUU: HAOIIOEHUE U
ONMCAHUE YKMBBIX CUCTEM, IPOLECCOB W SIBICHWM, OpraHU3alus U IMPOBEIACHUE
OMOJIOrMYECKOro SKCIIEPUMEHTA, BbIIBUYKEHUE TUIIOTE3bI, BBISIBIEHUE 3aBUCUMOCTH
MEXAY HCCIENYEeMbIMU BEIMYMHAMH, OOBSICHEHUE TNOJNYYEHHBIX PE3YJIbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX MOHATHI, TEOPUN U 3aKOHOB, YMEHUE JE€1aTh BHIBOIBI
Ha OCHOBAHWH IOJYYECHHBIX PE3YIIbTATOB;



YMEHME BBIACIATH CYIECTBEHHBIC IPU3HAKKA BUPYCOB, KJIETOK MPOKAPUOT U
AYKApUOT, OJIHOKJIETOYHBIX M MHOIOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHA BEIIECTB M NPEBPAIICHUS SHEPIUM B KIIETKE, (POTOCHHTE3A,
IUIACTUYECKOTO M DHEPreTUYecKoro oOMEeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUIOIOTBOPEHMS, Pa3MHOXKEHHS, HWHIUBUIYAJbHOTO pa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

YMEHUE MPUMEHSITh NOJyYEHHbIC 3HAHUS AJI1 OOBACHEHUS OMOJOTrMYECKHX
IIPOLIECCOB W SABJIEHUU, JUISI MPUHATUSA MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obecriedeHus Oe30MacHOCTH CBOEro 3J0POBbS U 3/I0POBbS
OKpYKaroUIUX JII0AeH, COOMI0IEHUsI HOPM I'PAMOTHOT'O MOBEAEHUS B OKPY>Karolen
OPUPOJHON cpefie, MOHMMAaHHE HEOOXOAMMOCTH HCIIOIb30BAHUS JTOCTHKEHHM
COBPEMEHHOU ouonoruu u OMOTEXHOJIOTHIA I PaLOHAIIBHOIO
IPUPOIOINIOJIB30BAHUS;

YMEHHE pelmaTh 3JIEMEHTApHbIE TE€HETUYECKHE 33Jaud Ha MOHO- U
IUTUOPUIIHOE CKPELMBAaHUE, CLEIUICHHOE HACJIEOBAHUE, COCTAaBIIATh CXEMBI
MOHOTMOPHIHOTO CKPELIMBAHMS JUIsl IPEICKa3aHusl HACIEAOBaHUs MPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBIINOJHATH J1a0OpaTOpHbIE M IMpaKTUYecKue paboThl, COOIIOAThH
npaBujia pu padboTe ¢ ydeOHBIM U 1a00OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTUYECKH OLEHUBaTb W HHTEPIPETHPOBATh HHGPOPMAIIIO
OMOJIOTUYECKOTO  COAEP)KAaHUS, BKIIOYAIOIIYIO TCEBIOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpPEICTBA MAacCOBO MH(pOpMAIMHU, HAyYHO-TIONYJIIPHbIE
MaTepuanbl), TUUYECKHE AaCHEeKThl COBPEMEHHBIX HCCIIEIOBaHUI B OHOJIOrHH,
MeJUIMHE, OMOTEXHOJIOT U H;

YMEHHE CO37]aBaTh COOCTBEHHBbIE IHMCBMEHHBIE M YCTHBIE COOOILEHUS,
000011251 OMOJIOrMYECKYI0 MH(OPMAIMIO U3 HECKOJIBKUX HMCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHSITHIHBIN armapaT OMOIOTHH.

[IpenmeTHbIe pe3yabTaThl OCBOeHHs yueOHoro mpeamera «buonorus» 6 11
Kacce TOJKHBI OTPAXKaTh:

c(OPMHUPOBAHHOCTH 3HAHUN O MECTE U POJNU OMOJIOTMH B CUCTEME HAYYHOTO
3HAaHUS E€CTECTBEHHBIX HAyK, B (OPMHpPOBAHMHM COBPEMEHHOM €CTECTBEHHO-
Hay4YHOM KapTUHbl MHpPAa U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUUCKUX H
3apyOeKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OHONOrMH, (PYHKIIMOHAIBLHOM
IPaMOTHOCTH Y€JIOBEKA I PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBATh COEpKaHUE OMOJIOTMYECKUX TEPMHUHOB U MOHATHUI: BU/,
HOMYJISALKSA, TE€HO(POHJ, HBOJIOLUSA, IBUXKYIIME CHIBl ((PaKTOpbI) HBOJIOLUH,
IPUCIIOCOOJIEHHOCTh OPraHU3MOB, BUJ000PAa30BaHUE, HKOJIOTMYECKUE (PaKTOPHI,
AKOCUCTEMA, MPOAYUEHThI, KOHCYMEHTBI, PEIYLEHTbl, LENU MUTaHUS,
AKOJIOTHYEcKasl mupamMua, OuoreoreHos, ornochepa;



YMEHUE u3Jararb OWOJOrMYECKHE TEOpUM (SBOMIOLMOHHAs Teopus Y.
JlapBrHa, CHUHTETHMYECKass TEOpUs OHBOJIIOLMU), 3aKOHBl M 3aKOHOMEPHOCTH
(3apoasimieBoro cxoactsa K. M. bspa, uepenoBaHus IJIaBHBIX HAaNpaBJICHUW U
nyreit sBomonru A. H. CeseprioBa, yuenus o 6mocdhepe B. M. Bepuanckoro),
OTIpeNeISITh TPAHUIIBI X TPUMEHUMOCTH K )KHBBIM CUCTEMaM;

YMEHHUE BJIaJIeTh METOJIaMl HAYYHOT'O IMO3HAHUS B OMOJIOTMH: HAOJIIO/IEHUE U
OINKCAaHUE JKMBBIX CUCTEM, MPOLECCOB M SIBICHUH, OpraHu3alus U IMPOBEJICHUE
OHMOIOrMYECKOr0 SKCIIEPUMEHTA, BBIIBIYKEHUE TUTIOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXJy HCCJIEIyeMbIMU BEJIMYWHAMU, OOBSICHEHHE IOJYyYEHHBIX PE3yJIbTaTOB,
UCTIOJIh30BAaHHBIX HAYYHBIX TOHATHNA, TEOPUA W 3aKOHOB, YMEHHE JENIaTh BBIBOIBI
Ha OCHOBAHUU TMOJTy4YEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE MPU3HAKU CTPOCHHUS OHOJOTHYECKHX
OOBEKTOB: BHUJOB, MONYJALUN, MPOAYLIEHTOB, KOHCYMEHTOB, pPENYLIEHTOB,
OMOreoIeHO30B ¥  3KOCHUCTEM, OCOOCHHOCTH TMPOLIECCOB: HACJEICTBEHHOU
U3MEHYMBOCTH, €CTECTBEHHOIO0 O0TOOpa, BHI000pa30BaHUS, MPHUCIOCOOIEHHOCTH
OpPraHu3MOB, JEHCTBHS HKOJIOTMYECKUX (PAaKTOPOB Ha OpraHU3MBI, MEpeHoca
BEIIECTB M TIOTOKA JHEPTrUU B DKOCHUCTEMAaX, AHTPOIOTCHHBIX H3MEHEHUH B
HKOCHCTEMAax CBOEW MECTHOCTH, KpPyroBOpPOTa BEILIECTB M OMOr€OXHMHYECKUX
LMKJIOB B Onocdepe;

YMEHUE MPUMEHATh NOJYyYEHHbIC 3HAHUS AJI OOBSACHEHUS OMOJOTrMYECKHX
IIPOLIECCOB W SIBJIEHUMW, JUISl NPUHATHSA MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HU C Lenblo obecriedeHuss Oe30MacHOCTH CBOEro 3J0POBbS U 3]I0POBbS
OKPYKaIoLUX JIt0/Ied, COOMIOACHHSI HOPM TPaMOTHOTI'O MOBEICHUSI B OKPYXKaroIien
NPUPOTHON Cpefie, MOHMMAaHME HEOOXOAMMOCTH HCIIONIb30BAHMS JTOCTHKCHHM
COBpEMEHHON OMOJIOrHH ISl pallMOHATBHOIO MIPUPOIOTIOIE30BAHMS;

YMEHHE pemiaTh dJIEMEHTapHbIE OMOJOTHYECKHE 33aa4H, COCTaBISITh CXEMBbI
nepeHoca BEUIECTB U YHEPTUU B HKOCUCTEMAX (LEMU MUTaHUs);

YMEHHE BBINOJHATH Ja0OpaTOpHbIE M MpaKTHYECKHE pPaldoThI, COOIIOAATH
npaBuja npu padbore ¢ yueOHBIM U JIA0OPATOPHBIM 000PYI0BaHUEM;

YMEHHUE KPUTUYECKH OLEHUBaTh W HHTEPIPETHPOBATh HHGPOPMAIIIO
OMOJIOTMYECKOTO  COJEP)KaHUs, BKIIOYAIOLIYIO IICEBAOHAy4YHbIE 3HAHUS U3
Pa3NUYHBIX UCTOYHHUKOB (CPEICTBA MAacCCOBOM MH(pOpPMAIINH, HAYYHO-TIONYJISIPHBIE
Marepualibl),  paccMaTpuBaTh  TJIOOAIBHBICE  DKOJOTHYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIMIO;

YMEHHE CO37]aBaTh COOCTBEHHBIC IHMCHMEHHBIE M YCTHBIE COOOIEHUS,
000011ast OMOJIOTUYECKYI0 MHPOPMALIMIO U3 HECKOJIbKHUX MCTOUYHHUKOB, I'PAaMOTHO
UCIOJIb30BaTh MOHATUIHBIN anmapar OUOJIOTHH.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KIIACC
KosauvecTBo yacoB
Ne HaumeHoBaHue pa3aesioB M TeM JIeKTPOHHBIE (LM (] POBHIE)
KonrTpoabnbie | IIpakTHyeckue
n/n NPOrpaMMbl Bcero o0pa3oBaTeIbHbIE PeCYPChI
padoThI padoThbI
1 buonorus kak Hayka 2 0 0.5 https://m.edsoo.ru/IBLQH548U
2 JKuBbie cucTeMbI M UX OpraHU3AIUs 1 0 0 https://m.edso0.ru/5T7SVKFTX
3 XUMHUYECKHUIA COCTaB U CTPOCHHUE KIICTKH 8 0 1 https://m.edsoo.ru/YTLWW9JEO
4 Kn3HenearenpHOCTh KIETKH 6 0 0 https://m.edsoo.ru/MEETZ2D71
P
5 ASMHOICCHIE T HHAMBIAYAILHOC 5 0 1 https://m.edsoo.ru/GF6W1A7C9
pa3BUTHE OPTaHU3MOB
6 Hac1eACTBCHROCTE 1 HIMEHHBOCTE 8 0 15 https://m.eds00.r/ONPNXJ7X6
OpraHru3MOB
C .0
7 C/ICIILI OPTAHHIMOB. LCHORH 3 0 0 https://m.edsoo.ru/2EY34NEHR
OMOTEXHOJIOTHH
8 PesepBHOE Bpems 1 0 0 https://m.edsoo.ru/FDB0O8R36J
OBIIEE KOJIMYECTBO YACOB I10 34 0 4

I[TPOT'PAMME



https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/5T7SVKFTX
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/FDB08R36J

11 KUIACC

HanmeHnoBaHue pa3aesioB U TeM

KoanuecTBo 4acoB

DJIeKTPOHHBIE (LM poBbIe)

Ne i/m Kourposabubie | TIpakrudeckue
NPOrpaMMbl Bcero o0pa3oBaTeIbHbIE PeCypPChI
padoThI padoThI
1 DBOIIOIIMOHHAS OMOJIOT U 9 0 1 https://m.edsoo.ru/7F6R1ZROH
B
2 R e 9 0 0.5 https://m.edsoo.ru/OFLS81YB5
Ha 3emie
3 Opranu3msbl U OKpy>Karomias cpeaa 5 0 1 https://m.edsoo.ru/ XNFOD96AA
Coo06
4 QODILECTBA T KOTOTHHACCIHe 9 0 0 https://m.edsoo.ru/l WXWAVS56F
CHCTEMBbI
5 PesepBHOE Bpems 2 0 0 https://m.edsoo.ru/T3R3FWNQN
BIIEE KOJIMYECTBO YACOB I1
OBbII{ O CTBO HACOB I1O0 34 0 95

I[TPOTPAMME



https://m.edsoo.ru/7F6R1ZROH
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/T3R3FWNQN




HHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KoanuecTBo 4acoB
Ne Hara DJIeKTPOHHBIE NG poBbIE
Tema ypoka Konrpoasnsie | Ilpakruyeckue
n/n Bcero H3y4eHHs oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
1 b 1 0 0 https://m.edso0.ru/02T4D1UI5
HOJIOTHS B CUCTEME HayK 02.09.2026 ps S00.ru
MeTonn! TO3HAHUS JKUBOU
npupoabl. [TpakTuyeckas
2 padora Ne 1 «Hcnonsosanue 1 0 0.5 https://m.edsoo.ru/GAB23860W
Pa3IMYHBIX METOJIOB IIPH 09.09.2026
U3YYCHHH OMOJIOTHYECKUX
00BEKTOBY
b
3 HOTIOTIHECIHE CHCTEMB, 1 0 0 https://m.eds00.r/A7VOYD215
MPOLIECCHl M UX U3YyUEHUE 16.09.2026
XUMHYCSCKUN COCTaB KJIETKU.
4 1 0 0 https://m.edsoo.ru/L17LJ590V
Boga u MunepansHbie COIHI 23.09.2026 D
benku. CocTaB u cTpoeHHE
5 1 0 0 https://m.edsoo.ru/\V33JNUW5W
Gemxon 30.09.2026 | o080
DepMeHTs —
OHMOJIOTUUECKHE
KaTaJn3aToPhI.
JIab §) Ne 1
6 abopatopras pabora A2 1 1 0 05 https.//m.eds0o.ru/VBPPPBGCD
«M3ydeHne KaTaJInTU4eCKON 07.10.2026

aKTUBHOCTU (pepMeHTOB (Ha
pUMepe aMuIa3bl UIu
KaTaasbl)»



https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/VBPPPBGCD

VrneBonasl. JInnuael

14.10.2026

https://m.edsoo0.ru/OJ7NFITI5

HyxnenHoBbI€ KMCIOTHI.
ATD

21.10.2026

https://m.edsoo.ru/MWOELRA9B3

Hcropus 1 MeTOABI U3yUYeHUS
kietku. Knerounas reopus

11.11.2026

https://m.edsoo.ru/JXOMJOGM3

10

Krnerka xak OCIO0CTHAasA XKHUBast
CHUCTEMA

18.11.2026

https://m.edsoo.ru/XDCLRAF10Q

11

CrtpoeHue 3ykapruoTu4ecKon
kierku. JlaboparopHas
pabota Ne 2 «M3yuenue
CTPOEHUS KJIETOK pacTEHUH,
YKUBOTHBIX, TPHOOB U
OaxkTepuil oag MUKPOCKOIIOM
Ha FOTOBBIX
MUKpOIIpernaparax u ux
OIMCAaHHE»

0.5

25.11.2026

https://m.edsoo.ru/KZ01W5LJY

12

OOMeH BEIECTB WU
MeTadoIru3M

02.12.2026

https://m.edsoo.ru/LOB3I3XYZ

13

dorocunTe3. XeEMOCHUHTES

09.12.2026

https://m.edsoo.ru/\VV882FDGSF

14

DHepreTuyeckuii o0OMeH

16.12.2026

https://m.edsoo.ru/T2LVIES3L

15

JKu3HeHHBIN UKIT KIIETKH.
Jlenenne kaeTKu. MUTO3.
JlabopaTopnas pabora Ne 3
«Habmonenne MUTO3a B
KJIETKaX KOHYMKA KOpeIKa

0.5

23.12.2026

https://m.edso0.ru/CO1NPWLF4



https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/JXQMJOGM3
https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/CO1NPWLF4

JyKa Ha TOTOBBIX
MUKpOIpernapaTax»

16

buocuures 0enka. Peakis
MATPUYIHOT'O CHHTE3a

30.12.2026

https://m.edsoo.ru/540F4L77W

17

TpaHcnaunus — OMOCUHTE3
Oenka

13.01.2027

https://m.edsoo.ru/TFDKDDWWM

18

Hexknetounsie pOpMBbI )KU3HU
— BHUPYCHI

20.01.2027

https://m.edsoo.ru/9PGS5FAJB

19

DopMBI pa3MHOXKECHUS
OpraHu3MOB

27.01.2027

https://m.edsoo.ru/2JLXB4A0OR

20

Meiios

03.02.2027

https://m.edsoo.ru/5SNUXKO0X86

21

OO6pazoBaHue 1 pa3BUTHE
MOJIOBBIX KJIETOK.
O1mo10TBOpEHME.
JlabopaTopnas pabora Ne 4
«3yueHune crpoeHus
TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpernaparax

0.5

10.02.2027

https://m.edso0.ru/C29L4DXB8

22

I/IHI[I/IBI/I,I[yaJ'II)HOC Pa3sBUTUC
OpraHu3mMoB

17.02.2027

https://m.edsoo.ru/MA4T8L5AD

23

I'eneTnka — Hayka o
HACIEICTBEHHOCTH U
U3MCHYNUBOCTHU

24.02.2027

https://m.edsoo.ru/HESOD768U

24

3aKOHOMEPHOCTH
HACIIeZIOBAHUS TPH3HAKOB.
Monorubpuaxoe
CKpeIIMBaHUe

03.03.2027

https://m.edsoo.ru/YYQSGOWI2



https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/YYQSG9WI2

25

JuruOpuHoe cKpelrBaHue.
3aKOH HE3aBUCUMOTO
HaCJIEZIOBaHUs IPU3HAKOB

10.03.2027

https://m.edsoo.ru/YSNANQG5V

26

CuernyieHHOE Haclle0BaHNe
npusHakoB. JlabopaTtopHas
pabota Ne 5 «M3yuenue
pE3yIbTaTOB
MOHOTMOPUIHOTO U
JUTHOPUIHOTO CKPELUBAHUS
y Ap030(]uiIbl Ha TOTOBBIX
MUKpOIpernapaTax»

0.5

17.03.2027

https://m.edso00.ru/P2SQ5ZGN2

27

I'enernka noua.
Hacnenosanue npru3Hakos,
CLIETIJIEHHBIX C [10JIOM

24.03.2027

https://m.edso00.ru/3GYGV47YM

28

N3MeHYnBOCTD.
HenacnencrBennas
W3MEHYUBOCTb.
JlabGopaTopHas pabora Ne 6.
N3yuenne

MO (UKALMOHHON
M3MEHUYHUBOCTHU, IOCTPOEHUE
BAPUALIMOHHOTO pAJia U
BapUaIlMOHHON KPUBOW»

0.5

07.04.2027

https://m.edsoo.ru/M3MHUK2VV

29

Hacnencreennas
U3MEHYUBOCTb.
JlabopaTopnas pabora Ne 7.
«AHam3 MyTanuu y
Jp0o30(HITBI HA TOTOBBIX
MUKpOIIpernaparax»

0.5

14.04.2027

https://m.edsoo.ru/\VWT70DZ8R



https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/P2SQ5ZGN2
https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/VWT70DZ8R

30 I'eneruka ueoBeka 1 21.04.2027 https://m.edsoo.ru/ XU9SFS3GA
Pe3epBHBII ypoOK.

31 Obo6merHe 1o Teme 1 https./m.eds0o.rW/E2IXRS2ERB
«HacnencTBeHHOCTh U 28.04.2027 — '
U3MEHYHUBOCTH OPTaHH3MOB)

Cenexuus Kak HayKa U

32 1 https://m.edsoo.ru/3128P3L98
poIIece 05.05.2027 .

MeTonasl U JOCTUKEHUS

33 CEJICKITUU PACTCHUH U 1 12.05.2027 https://m.edso0.ru/JSK30Q6W0J
JKUBOTHBIX
buorexHonorus Kkak oTpacib

34 1 https://m.edsoo.ru/TAKI9E62K
HpOH3BONCTRA 10.05.2027 | B 2

OBILIEE KOJIMYECTBO YACOB 34

I1O ITPOTPAMME



https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/TAKI9E62K

11 KUIACC

Ne
n/n

Tema ypoka

Koaun4yecTBo 4acoB

Bcero

KoHnTtpoJbHbIe
padoThbI

IIpakTnyeckune
padoThbI

Jara
H3Y4YeHUH

JIeKTPOHHBIEe HU(pPOBbIE
o0pa3oBaresbHbIE PeCypChl

DBOIIONUSI ¥ METOIBI €€
W3Y4YEHUS

02.09.2026

https://m.edsoo.ru/6 KWQIKBKU

HcTopus pa3Butus
IPEACTaBICHUI 00 SBOJIOIUU

09.09.2026

https://m.edso00.ru/0SWC47SSX

MukposBomonus

16.09.2026

https://m.edsoo.ru/TOFAUE4ZP

ITomynsiius Kaxk 3yeMeHTapHas
€IMHUIIA BUJA U YBOIIOLUH.
JIabopaTtopHas padora Ne 1
«CpaBHEHHUE BUJIOB 110
MOpP(OJITOTUUECKOMY
KPUTEPHIO»

0.5

23.09.2026

https://m.edso0.ru/D3UCLTSOF

JIBMKyIIHE CUIIBI
(3memeHTapHbIE (PAKTOPBHI)
9BOJIIOLUU

30.09.2026

https://m.edsoo.ru/3EH6CNOWI

EcTtecTBeHHbIi 0TOOD U €ro
hopmbl

07.10.2026

https://m.edsoo.ru/DY32BUDOQO

Pe3ynbTaTel 3BOMIIOLINHN:
MIPUCITIOCOOICHHOCTh
OpPraHu3MoOB U
BH1000pa30BaHUE.
JlabopaTopHas pabora Ne 2
«Onucanne

0.5

14.10.2026

https://m.edsoo.ru/MWAJHSTLOB



https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/WAJHSTLOB

MPUCTTIOCOOJICHHOCTH
opraHusMma u eé
OTHOCUTEIBHOTO XapaKTepar»

Hanpasnenus u nytn

8 0 https://m.edsoo.ru/PI1FIOYV3
MaKpO3BOIOIUHI 21.10.2026 S./7M.€ds00. 1

9 HeobpatumocTs 3BoMmoMMn 0 11.11.2026 https://m.edso0.ru/CLA9VC5JJ

10 Heropus skusiit Ha 3eme 0 https:/m.eds00.ru/MJIYY1MVX7
METOJIbI €€ M3ydCHHS 18.11.2026
'amoTe3s Mpor CX 0K ICHHUS
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12 Passutne xusum Ha 3ewe o 0 https://m.edso0.ru/ECIJNSTF62
3paM U Iepruoiam 02.12.2026
OCHOBHBI€E 3TAIlbl YBOJIOLNH
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3 Ne 1 «3ydyenne nckonaembIx 05 09.12.2026 e asc

OCTATKOB PaCTEHUU U
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14 Cospementas cucrema 0 https://m.edsoo.ru/\WSEXN9YAK
OpPraHUYECKOro MHPa 16.12.2026
OBOIIONMS YeJIOBEKa

15 0 https://m.edsoo.ru/ADV3JERUE
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16 0 https://m.edso0.ru/D7JZMBYP
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17 CHOBHbIC CTAAHH SBOMOHIH 0 https:/m.eds00.ru/14G1OMQ4K

YCJIOBCKA

13.01.2027
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18

YetoBeueckue pacel U
IPUPOAHBIEC aanTaluu
4eN0BeKa

20.01.2027

https://m.edsoo0.ru/XL7QKC5PK

19

PesepBHbIii ypok. O6006meHue
1o TeMe «Bo3HUKHOBEHHE U
pa3BUTHE KU3HU HA 3eMJIe»

27.01.2027

https://m.edsoo.ru/R6L7VY2GB

20

DKonorus Kak Hayka

03.02.2027

https://m.edsoo.ru/K46 KON56

21

Cpenpl oOuTaHus u
IKOJIOTHYECKUE (DAKTOPBI

10.02.2027

https://m.edsoo.ru/DCOIEUICY

22

Abuotnueckue GaKkTOpPHI.
JlabopaTopnas pabora Ne 3.
«Mopdomnoruueckue
0COOEHHOCTH PACTEHUH U3
Pa3HBIX MECT OOUTAHUSY.
JlabopaTopnas pabora Ne 4.
«BimsHMe cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEYCa»

0.5

17.02.2027

https://m.edso0.ru/G7NF3P1NM

23

buotnueckue hakTopbl

24.02.2027

https://m.edsoo.ru/A6Z8SMGNOR

24

OKOJIOrUYeCKue
XapaKTePUCTUKH TOMYJIISIUH.
[IpakTueckas padorta Ne 2
«ITogcuér mIoTHOCTH
MOMYJISIUNA Pa3HBIX BUOB
pacTeHuiny

0.5

03.03.2027

https://m.edsoo.ru/X42J6 ABRN

25

Coo01ecTBa Opranu3MoB —
OHOIIeHO3

10.03.2027

https://m.edso0.ru/0T2K1PNGZ
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OKOIOrn4YeCKue CUCTEMBI
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(3KOCHCTEMBI) 17.03.2027 :
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3KOCHUCTEMBI. DKOJIOTMYECKUE

27 1 https://m. TUINSTEWOGPE
nupamubl. CBoOMCTBa 0 24.03.2027 ttps://m.eds00. /NS ue
skocucteM. Cykiieccus

28 [IpupogHbIie 3KOCHCTEMBI 1 0 07.04.2027 https://m.edsoo.ru/WIDMMUBCS5

29 AHTPOIIOr €HHBIE SKOCHCTEMBI 1 0 14.04.2027 https://m.edsoo.ru/WRS65U3WC

30 buocgepa — robastsias 1 0 https://m.eds00.ru/2X1VG5Q18
sKoCHCTEMa 3eMIH 21.04.2027 | 1HPRALECN00
3aKOHOMEPHOCTH

31 1 0 https://m.edsoo.ru/\V5JT6B38Z
CYILIeCTBOBaHMS Onochepsl 28.04.2027 R2/{T1.0200.1U
UenoseuecTBo B Orocdepe

2 1 https://m. JU/HXCDHPXD

3 Semit 0 05.05.2027 ttps://m.edsoo.ru/HXC J
CocyuiecTBoBaHME IPUPOJIBI U _

33 qeTToBeYCCTRa 1 0 12.05.2027 https://m.edso0.ru/187G37606
PesepBHbIii ypok. O6o0meHne

34 tembl «Coo01IecTBa u 1 0 19.05.2027 https://m.edso00.ru/SW5XCF3K6
IKOJIOTUIECKUE CHCTEMBD»
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IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOI OBPA3OBATEJBHOM ITPOT'PAMMBbI

IIpoBepsieMble mpeAMeTHbIE Pe3YJ1bTAThl 0CBOCHHSI OCHOBHOM
00pa3oBaTe/IbHOI NPOrpaMMbl CpeHero 001ero 0o0pa3zoBaHus

ChopMHPOBAaHHOCTh 3HAHHWI O MECTE M POJU OHOJIOTHH B CHCTEME
HAayYHOTO 3HAHUS €CTECTBEHHBIX HAyK, B  (OPMUPOBAHUH
COBPEMEHHON €CTECTBCHHO-HAYYHOW KapTHHBI MHpPAa M HAy4YHOI'O
MHUPOBO33PEHHsI; O BKJIAJ€ POCCHICKMX M 3apyOeXKHBIX Y4YEHBIX-
OuoNOoroB B pa3BUTHE OMOJIOTMH; (YHKLUMOHAIBHOW I'PaMOTHOCTH

YCJIOBCKA I pCIICHUA ) KU3HCHHDBIX 3aaa4

YMeHue packpblBaTh COAEp)KaHUE OHOJOIMUECKMX TEPMHMHOB U
MOHSTHH: KU3Hb, KJIETKA, OPraHu3M; MeTabom3M (0OOMEH BEIIECTB U
MPEBPAIICHUE SHEPruu), TOMEOCTa3 (CamMOperyJisiius), ypOBHEBas
OpraHu3aIus )KUBBIX CUCTEM, CAMOBOCIPOU3BEEHUE (PEPOIYKIIHS),

HaCJICACTBCHHOCTb, UBMCHYUBOCTL, POCT U PAa3BUTUC

Ymenue — uznaratb  Ouosiorndyeckue — Teopud  (KIeTOUHas,
XpOMOCOMHasl, MyTalloHHas), 3akoHbl (I. Mengens, T. Moprana,
H.. BaswioBa) u yuyeHus (0 IEHTpaXx MHOrooopasus u
MPOUCXOXKJEHUS  KyJbTypHbIX  pactenuid H.JM.  Basunosa),

OpPCACIATh I'paHULIbl UX MPUMECHUMOCTHU K )KUBBIM CUCTCMaM

YMeHue BlaZeTh METOJaMH HayyHOrO TIO3HaHHUS B OHOJIOTUU
(nabmrofieHue M OMMCAaHUE >KUBBIX CHCTEM, IPOIECCOB M SIBICHUI;
opraHu3alMs ¥ MpOBeAEHHE OHOJIOrMYECKOro 3KCIEPUM EeHTa,
BBIIBIDKEHUE  TUIOTE3bl;  BBIIBJICHUE  3aBUCHUMOCTH  MEXKIY
HCCIIENYEMBIMU BEIIMYUHAMU, 00BsiCHEHHE IIOJTYYEHHBIX
pE3yibTaTOB, MCIOJIB30BAHHBIX HAYYHBIX IIOHATHH, TEOpUH U
3aKOHOB; yMEHHME JeJaThb BBIBOABI HA OCHOBAHUMU IOJY4EHHBIX

pE3yIbTaTOB)

10 KVIACC

Kon
NMpoBEPsIEMOT0
pe3yJibTara

1

2

3

4

5

YMeHne BBIIENATh CYLIECTBEHHBIE NPU3HAKU BHUPYCOB, KIIETOK
INpOKapuoOT M JYKApUOT, OAHOKJIICTOYHBIX KW MHOI'OKJICTOYHBIX
OpPraHU3MOB; OCOOCHHOCTH TIPOIECCOB OOMEHa BEIIeCTB U
MPEBPAIICHAS YHEPTHH B KIETKE, (OTOCHHTE3a, MIACTUYECKOrO U

DHEPreTHYECKOro  oOMeHa, XEMOCHHTE3a, MHTO3a, Meio3a,




OIIOAOTBOPCHUA, PA3MHOXCHUA, HWHAUBUAYAJIBHOI'O  Pa3BUTHUA

opranu3Ma (OHTOT'€HE3)

YMeHue NpUMEHSITh TOJyYCHHbIC 3HAHUS ISl  OOBSICHEHHS
OMOJIOTUYECKUX TPOIIECCOB U SBJICHUM, ISl TPUHATHS MTPAKTHIECKUX
pEelIeHWI B TOBCEIHEBHOW KWU3HM B IeIIx oOecreueHus
0€30MacHOCTA CBOETO 30POBBSI U 3J0POBbSI OKPYKAIOIIMX JIFOJEH,
COONIIOJIEHUsT HOPM TPAaMOTHOTO TIOBEACHHS B  OKpYyKarolei
MPUPOAHON cpelie; MOHUMaHWE HEOOXOIUMOCTH MCIOJIb30BAHUSA
JOCTHKEHUU COBpPEeMEHHOW OMOJIOTMM W OMOTEXHOJIOTHH IS

palOHAIIBHOIO IPUPOOIOJIb30BaHUS

YMeHue pemarth 3JEMEHTapHbIE T€HETUYECKHE 3aJauyd Ha MOHO- U
TUTHOPUIHOE CKPELIMBAaHKE, CIICTUIEHHOE HACIeIOBAHUE; COCTABISATh
CXeMbl ~MOHOTHOPHIHOIO  CKPCIIUMBAHHMS A  TIpeACKa3aHus

HAaCJICAOBAHUA ITPHU3HAKOB Y OPraHu3MoOB

YMeHue BBHINOJHATh JIAOOPATOPHBIE W TPAKTUYECKUE paboThI,
coOronaTh MpaBwia mpu pabore ¢ y4yeOHBIM M J1aOOpPaTOPHBIM

00opya0BaHUEM

YMeHHne KpUTUYECKU OIEHUBATh U UHTEPIPETHPOBATH HH(DOPMAIIHIO
OMOJIOTMYECKOTO  CONIEp)KaHMsS, BKIIOYAIONIYI0 IICEBJOHAyYHBIC
3HaHUS W3 Pa3IMyHbIX UCTOYHMKOB (CMMU, HayyHO-momymnspHbIe
MaTepHalbl); 3TUYECKUE ACIEeKThl COBPEMEHHBIX HCCIEIOBaHUM B

6I/IOJIOI‘I/II/I, MCOUIIUHE, OMOTEXHOJIOT U

10

YMeHue co31aBaTth COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIEHUS,
0000111as1 OM0JIOrMYECKYI0 HH(OPMALIHIO U3 HECKOJIBKUX HCTOUYHUKOB,

IPaMOTHO MCII0JIb30BaTh MOHATUIHBIN anmapaT OMoIoruu

11 KJIACC

Kon
NpoBEPsSIeMOT0
pe3yJabTara

IIpoBepsieMble MpeAMeTHbIE Pe3yabTAThI 0CBOEHHS OCHOBHOI
00pa3oBaTeIbHOI MPOrpaMMbl CpeHero 001ero 0oOpa3zoBaHusA

ChopMUpOBaHHOCTh 3HAHUK O MECTE M POJIU OHMOJIOTHU B CHCTEME
HAay4yHOrO0 3HAaHMS €CTECTBEHHbIX HayK, B (OpPMUPOBAHUU
COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MHpPAa M HAy4YHOIO
MHUPOBO33pEHHS; O BKJIaJ€ POCCHHCKUX U 3apyOekHBIX YUEHBIX-
OMOIIOroB B pa3BuUTHE OMONOruM; (YHKIMOHAJIBHONW TI'PaMOTHOCTU

YCIIOBCKaA IJIsd pCIICHUA )XKU3HCHHBIX 3a1a4




VYMmenue pacKpbiBaTb COACPIKAHUC OMOJOTMYECKUX TCPMHUHOB H

MOHATHI: BUJI, TIOMYJISALNS, T€HOPOH I, IBOJIFOIHUS, ABMKYIIME CHIIBI

(dakTopsl) SBOJTIOLIUH, MPHUCIIOCO0IEHHOCTh OpraHU3MOB,
BHUI000pa30BaHUE,  JKOJOTHYECKHE  (PaKTOpbl,  IKOCHUCTEMA,
MPOAYLEHThl,  KOHCYMEHTBI,  PEIYyLUEHThl, I[eNd  NUTaHusi,

AKOJIOTMYECKas TupamMuia, OuoreoreHos3, onocdepa

YMeHue nznaratb OMOJI0ruyecKre Teopuu (3BOTIONMOHHASA Teopus Y.
JlapBuHa, CHHTETMYECKass TEOpUS  DBOJIOLMUHU), 3aKOHBl U
3aKOHOMEPHOCTH (3apoabimeBoro cxoactsa K.M. bapa, uepenoanus
IJIaBHBIX HampasiieHu# u nyte 3somonuu A.H. CeBepuosa, yueHus
o Ouochepe B.M. Bepuanckoro), ompeaensitb TIpaHULBl UX

MNPUMCHHUMOCTH K KMBBIM CUCTEMaM

YMeHHne BIAJeTh METOJaMU HAaydyHOrO TIO3HAHHS B OHOJIOTHU
(Habmo/ieHe W ONMUCAaHUE KUBBIX CHCTEM, IPOIECCOB U SIBIICHUI;
OpraHu3anus W TPOBEIACHHE OWOJOTUYECKOr0 OKCIECPHMECHTA,
BBIBIDKGHUE  TUIOTE3bl;  BBUIBJICHUE  3aBHCHMOCTH — MEKIY
UCCIICTy EMBIMHU BEIIMYMHAMH, 00BsICHEHHE MOJTY9ICHHBIX
pe3ysIbTaTOB, HCIIOJb30BAHHBIX HAYYHBIX IMOHATHH, TEOpUH U
3aKOHOB; yMEHHE JeJaTh BBIBOABI HAa OCHOBAaHUHU IIOJYYEHHBIX

pe3yJIbTaTOB)

VMmenne BBIJIEISATE CYIIECTBEHHbBIE MpU3HAKU CTpPOCHUS
OMOJIOTUYECKUX OOBEKTOB: BHUAOB, TOMYJSAIUNA, MPOMYIEHTOB,
KOHCYMEHTOB,  PEIYIICHTOB, OHOTC€OIEHO30B U  DKOCHUCTEM;
0COOEHHOCTH MPOLIECCOB HaCIECTBCHHOM W3MEHUNBOCTH,
€CTeCTBEHHOr0 O0TOOpa, BUA000pa30BaHUS, IPUCTOCOOICHHOCTH
OpPraHU3MOB, JEUCTBHS IKOJOTMYECKUX (PAKTOPOB HA OpPraHU3MBI,
IepeHoca BEIIECTB W  IIOTOKA JHEPrUM B JIKOCHCTEMAX,
AHTPONOI€HHBIX HW3MEHEHUH B D3KOCHUCTEMAaX CBOEH MECTHOCTH,

KpyroBOpOTa BEIIECTB U OMOr€OXMMHUECKUX IIUKJIOB B Onochepe

YMeHue NpUMEHSITh TOJyYCeHHbIE 3HAHUS ISl OOBSICHEHHS
OMOJIOTUYECKUX TPOIIECCOB U SBJICHUM, ISl IPUHATHS TIPAKTHYECKUX
pelIeHHii B TOBCEIHEBHOW KU3HM B IeEIIX oOecreueHus
0€30I1aCHOCTH CBOETO 3/10POBbS U 3/I0POBbsI OKPY)KAIOLIUX JIIOJIEH,
COONIOZIEHNsT HOPM TPaMOTHOTO TIOBEACHUS B  OKpYXKaromen
MPUPOJHON Cpefie; MOHMMAaHHE HEOOXOAMMOCTH HCIOJIb30BAHUS
JNOCTIDKEHHH  COBPEMEHHOW  OWOJOTMH ISl  palMOHAJIbHOTO

MIPUPOIOIOIB30BAHUS




VYMmenue peiiaTb 3JICMCHTAPHBIC OMOJIOrUYECKHE 3aJa4du, COCTaBJIATb

CXEMBbI IIEPEHOCa BEIIECTB U SHEPTUU B SKOCUCTEMAX (LIEMU MUTAHUs)

YMeHue BBIIOJHATH JIAOOpaTOpHBbIE M IMpPAaKTUYECKUE pPaboThl,
cobioiaTh MpaBuia Npu padoTe ¢ ydyeOHBIM U JIAOOPATOPHBIM

000opyI0BaHUEM

YMeHHne KpUTUYECKU OLEHUBATh U UHTEPIPETUPOBATH HH(OPMAIINIO
OMOJIOTMYECKOr0  COEp)KaHUs, BKIIOYAIOUIYI0 ICEBAOHAYYHbIC
3HaHMUS M3 Pa3NUYHbIX HcToyHUKOB (CMU, HaydHO-TIOMyJsipHBIE
MaTepHalbl); pacCMaTpUBATh I100aIbHBIE SKOJIOTHYECKUE TPOOIEMBI
COBpEMEHHOCTH, (hOpMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO

8(0X37000%010)

10

YMeHue co3/1aBaTh COOCTBEHHBIE MUCbMEHHBIE U YCTHBIE COOOIIICHHUS,
000011125t OMOJIOTHYECKYI0 HHPOPMAIIHIO U3 HECKOJIbKUX HCTOYHUKOB,

I'paMOTHO HCIIOJIb30BATb MOHSITHHHBIN ariIapar OMOJIOruu




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

buonorus xax HayKa

1.1

buonorus — Hayka o xuBoil mpupone. Ponp Ouonoruu B (opMupoBaHuM

COBpeMeHHOﬁ HaquOﬁ KapTUHBI MUPA. CucreMa OHOJIOTHYECKUX HayK

1.2

MeToapl O3HAHUS >)KUBOM NMPHUPOAbI (HAOIIOJEHHUE, SKCIIEPUMEHT, ONHUCAHUE,
U3MEpeHue, KiIacCcupUKalus, MOJAEIMPOBAHMUE, CTaTUCTUYEcKas 00paboTka

JTAHHBIX )

JKuBnIle cucTeMBl B UX opranusanusa

2.1

Kusble cuctemsbl (OUOCHCTEMBI) KaK MpeAMET u3ydeHust Ouosoruu. CBoiicTBa

OuocucTeM U UX pasHOOOpa3ue

2.2

YpoBHU OpraHuzanui OGMOCHCTEM: MOJIEKYJISPHO-T€HETUYECKUM, KIETOYHBIMH,

OpPraHU3MEHHBIN, TOMYJIAIIMOHHO-BU0BOM, SKOCUCTEMHBIH, OMOoCchepHBIi

XUMHYECKHN COCTaB U CTPOCHHE KIIETKU

3.1

XAMHUYECKUM COCTAaB KJIETKA. XUMHUUYECKHE DJIEMEHTBI: MAaKpO3JIEMEHTHI,
MHUKpOdJeMeHThl. Boma u  muHepanbHble BemiecrBa. DyHKIHMM BOABI U

MUHEPAJIbHBIX BECUICCTB B KIICTKE. Honz[epmaHHe OCMOTHYECKOro OajlaHca

3.2

benku. CoctaB u crpoeHue OenkoB. AMHUHOKHCIOTBI — MOHOMEpBI OEJIKOB.
He3zaMeHuMble M 3aMEHMMBbIE AMUHOKHCIOTHI. AMHHOKHUCIIOTHBIA COCTaB.
YpoBHU CTPYKTYpHI OEIKOBON MOJIEKYJIbl (IEpBUYHAS, BTOPUYHAS, TPETUUHAS U
YeTBEpTHYHAsl CTPYKTypa). XUMHUYECKHe CBolcTBa OenkoB. buonormueckue
(dbyHKIUH OEITKOB.

depMmeHThl — Ononorndyeckue katanuzaTopsl. CTpoeHne GpepMeHTa: akKTUBHBIN
LEeHTp, cyOcrpatHas crneunpudHocts. Kodepmentsl. Butamunsl. OTianuuns

q)epMeHTOB OT HCOPraHUWYCCKHUX KaTaJIu3aTOPOB

3.3

VYrieBoasl: MOHOCaxapuasl (TIIFOKO3a, pud03a U Ae30KCHpr003a), Tucaxapuabl
(caxaposa, JlakTo3a) W MOJMCaXapuibl (Kpaxmaj, TJIMKOTEH, IeJUII0JI03a).
buonorudeckue GyHKIUH YTICBOIOB.

Jlunuael:  TPUTJMLIEPUIBI, cTepouasl, ¢ochomunuapl. [wapodpuabHO-
ruapodoOHbIe cBoiicTBa. buonornyeckue ¢yHknuu nunuaoB. CpaBHEHUE

yrieBoaos, OeIIKOB H JJUIINA0B KaK HCTOYHHKOB SHCPIruu




3.4

Hyxneunosie kucnotsl: JJHK u PHK. HykneoTuasl — MOHOMEpPBI HYKJIEHHOBBIX
kucnot. Ctpoenune u pynkumu JIHK. Crpoenue um ¢ynkuuu PHK. ATOD:

CTpoeHue U QYHKIIHH

3.5

Hwuronorus — Hayka o kierke. Kiierounast reopusi. MeToabl U3ydeHus: KIETOK

3.6

Knerka kak nenoctHas >kuBasi cuctema. O01Iue Npu3Hakyu KJIETOK: 3aMKHYTast
HapykHasg mMemOpana, mosiekyssl JIHK kak renermueckuil ammapaT, cuctema

cuHTe3a Oenka

3.7

Tunel k1eToK: sykapuoTHueckas U mpokapruoTuueckas. OcoOEHHOCTH CTPOEHUS
npokapuotudyeckoi kietku. Kierounas creHka Oaxtepuil. CtpoeHue
JyKapHOTUYECKOU KIIETKU. OCHOBHBIE OTJIMYUS PACTUTENBHOH, KUBOTHOW H

rpUOHOM KIIETKH

3.8

[loBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAsl CTE€HKA, IJIMKOKAJIMKC, UX
¢yukuuu. [1nasmarnyeckas MemOpaHa, €€ cBoiicTBa M pyHKUMHU. [{uTonnazma u
e€ opra"ouabl. OgHOMEMOpaHHbIE OPraHOM/bl KJIETKU: 3HJOIIa3MaTHUYecKas
cerp (OIIC), anmapat T'onbmxu, au3zocoMbl. [loyaBTOHOMHBIE OpPraHOMAbI
KJIETKA: MUTOXOHAPUH, IIacTusl. IIponcxokieHrne MUTOXOHIPUN U IJIACTHI.
Buapl mmactua. HememOpaHHBIE OpraHOMIBI KJICTKH: PHOOCOMBI, KJICTOYHBIN

LIEHTP, PECHUYKH, )KI'YTUKU. DYHKIMH OPraHOMIOB KJIETKU. BKitoueHus

3.9

SAnpo — perynsatopHblii LeHTp KieTku. CTpoeHue sjpa: siepHas o000JouKa,

KapuoImjasMa, XpOMaTHH, AAPBIIIKO. XpOMOCOMLI

3.10

TpaHcnopT BEeHIECTB B KIIETKE

}KI/I3HGI[G}ITGJIBHOCTB KIICTKHU

41

OO6MeH BewlecTB, WM MeTaboaM3M. AcCCUMUIAIUS (TIJIaCTUYECKU oOMEeH) U
JTUCCUMUJISIUS (PHEPreTHYeCKU 0OMEH) — JBE CTOPOHBI €IMHOT0 Tporiecca
Mmerabomm3ma. Tumsl oOMeHa BemiecTB: aBTOTPOGHBIN U reTepoTpodHbIid. Pomb

(epMEHTOB B OOMEHE BEILECTB U NPEBPAILIEHUU SJHEPTUH B KIIETKE

4.2

®otocunTe3. CBeToBast M TeMHOBas (a3bl poTocuHTe3a. Peakiuu poTocuHTE3A.
D¢pdexTrBHOCTS hoTOCHMHTE3a. 3HAUeHHE (POTOCHHTE3A JJIA KUZHU Ha 3eMie.
Bnusaue ycnoBuili cpeasl Ha (OTOCHHTE3 M CIOCOOBI TOBBIIIEHHUS €ro
IPONYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMmocuHTe3. XeMOCHHTe3Uupyolue OakTepuu. 3HAUEHUE XEMOCHHTE3a s

JKU3HU Ha 3emiie

4.3

DHepreTrueckuii oOMeH B KieTke. PaciiemnyieHue BeIIeCTB, BBbIIEICHHE U
AKKyMYJMPOBAHUE HHEPrUU B KJIETKE. OTalbl SHEPreTMYecKkoro oOMeHa.
I'mukonus. bpoxenue u ero Buabl. KucnopogHoe okucieHue, UiM KIETOYHOE

nbpixaHue. DPPEeKTUBHOCTh IHEPreTHYeCKOro oOMeHa




4.4

Peaknmum MarpuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanmuzanus reHerrndeckoi nHopmanuu B KieTKe. [ eHETMUECKHi KOJl M €ro
cBoricTBa. Tpanckpunius — MaTpuunblidi cuate3 PHK. Tpancnsnus — GnocuHTe3

oenka. KonupoBanue aMuHOKHCIIOT. Poiib prbocom B OMocuHTE3e Oenka

4.5

Heknetounsle ¢opmbl xu3HU — BUpYychl. Mctopus oTkpbiTHs BUpycos (..
MBanoBckuit). OCOOCHHOCTH CTPOEHHUS U >KU3HEHESTENbHOCTH BHUPYCOB.
Bbaktepnodaru. bone3sHu pacTeHHil, XKUBOTHBIX M YEIOBEKa, BBI3BIBAEMEIC
Bupycamu. Bupyc ummyHnonedpunura yenoseka (B1UY) — Bozoynurens CITU da.

[TpodunakTika pacnpocTpaHeHHs BUPYCHBIX 320 0JICBaHUN

PasmuoxeHue n HUHAUBUAYAJIbHOC Pa3BUTHEC OPraHU3MOB

5.1

Knerounslii UMK, WM >KU3HEHHBIH LMKI KieTku. MHTepdaza u MUTO3.
[Tpoueccel, mpoTekatonme B uHTepdase. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Ctpoenue xpomocoM. XpoMOCOMHBIH HaOOp — KapUOTHII.
JIMnIOuaHBIA M TalUIOWIHBIA ~ XpOMOCOMHBIE  HAOOpbhl.  XpOMAaTHIbI.
[uronornuyeckue OCHOBBI pPAa3sMHOXKEHUS M HMHAMBUAYAJIbHOTO pPa3BUTHUS
OpPraHU3MOB.

Jenenne xnetkn — murto3. Craguu mutosa. Ilpomeccsl, npoucxonsmue Ha

Pa3HBIX CTaAUAX MHUTO34. buonorumyeckuii CMBIC MUTO3a

5.2

@opMbl pa3MHOXKEHUSI OPTaHU3MOB: OECroiioe U MoJioBoe. Buasl OGecrmonoro
pa3MHOXKEHUS: JEIeHHE HaJBOE, MOYKOBAHME OJHO- U MHOI'OKJIETOYHBIX,
copoodpaszoBaHue, BEreTaTuBHOE pa3MHOXEHUE. UckyccTBeHHOE

KJIIOHUPOBAHHE OPraHu3MoOB, €0 3HAUCHUC OJId CCJICKINN

5.3

[TonoBoe pa3mMHO)KEHUE, €TO OTIMYHS OT OECIOJIOrO.
Meiio3. Cranum wmeioza. Ilpomeccel, mpoucxonsume Ha cCTagusx MeHo3a.
IToBenenne xpomocom B Mmenose. KpoccuHrosep. bHonorudyeckuii CMbICI U

3HaYeHNE Meiio3a

5.4

["ameTorenes — npouecc 00pa3oBaHUs MOJOBBIX KJIETOK Y )KUBOTHBIX. [ooBbIe
JKCJIE3bl: CCMCHHUKU U ANYHUKU. O6pa3OBaHI/Ie 1 pa3sBUTUEC ITOJIOBBIX KJIETOK —
rameT (crepMaTo30m1, SHIEeKIIeTKa) — criepMaTorenes u oorene3. OcodeHHocTu

CTPOEHUS ANULIEKIETOK U criepMaTo3ougoB. Omionorsopenue. [laprenorenes

9.5

WnnuBuayanbHoe  pa3BuTHe  (OHTOreHe3). OMOpHOHAILHOE  pa3BUTHE
(amOpuorenes). Dtarnbl SMOPHOHATIBHOTO PA3BUTHS Y TIO3BOHOYHBIX YKUBOTHBIX:
npobieHue, racTpyssiius, opranorenes. [loctambpuonanpaoe pazsute. TUIBI
NOCTAMOPHOHAJILHOIO Pa3BUTHSL: HpsMOe, HenpsMoe (JIMYMHOYHOE). BiusiHue
CpeZbl Ha Pa3BUTUE OPraHU3MOB; (PAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE
ypOJICTBa.

Poct m pasButne pacteHuil. OHTOreHe3 LBETKOBOI'O PACTEHUSA: CTPOCHHE

CEMCHH, CTaIuU Pa3BUTUIA




HacneacTBeHHOCTh ¥ IBMEHUYHBOCTD OpraHu3MoB

6.1

[Ipeamet u 3anaum renetuku. Mcropus pa3BuTus reHeTUKH. BKitag poccuilckux
U 3apyOeXHBIX Y4YEHBIX B pa3BUTHE TeHETUKH. MeToabl TIeHeTUKU
(ruOpuaOIOrHYECKUN, [UTOTCHETHUYECKUH, MOJICKYJISIPHO-TCHETHUECKUN).
OcHOBHbIE TeHeTHYeCKH e MOHATHS. [ eHeTn4yeckasi CHMBOJIMKA, UCIIOJIb3yeMasi B

CXeMax CKpelUBaHUI

6.2

3aKOHOMEpPHOCTH HAacCJIeI0BAHMS MPU3HAKOB, ycTaHOBiIeHHbIe ['. Mennenem.
MoHoru6puaHoe CKpelyBaHue. 3aKOH eIuHOoOoOpa3us THOPUAOB IEpPBOro
nokosjeHus. IIpaBuio JAOMUHUPOBAaHMS. 3aKOH pacIlelUIeHUs MpPU3HAKOB.
['unoresa yucrotrel ramer. [lonHoe U HeMmoJIHOE JOMUHUPOBAHHUE.

JuruOpuHoe ckpeuBaHue. 3aKOH HE3aBUCUMOTr0 HAaCJI€0BaHMs IPU3HAKOB.
[uToreneTnueckne OCHOBBI AMTMOPUIHOIO CKpEIMBaHUA. AHaIU3UpYyIOLIee
cKkpemuBaHue. lcnosnb30BaHME — AHANM3UPYIOILIETO  CKPELMBAHUSA IS

OIpeieJIeHHsI FeHOTUIIa 0co0u

6.3

CuemnuienHoe HacienoBaHue mpusHakoB. Pabora T. Moprana no cuenjieHHOMY
HAClIEZIOBaHUIO TeHOB. HapyineHwe cuemjeHuss TE€HOB B  pe3yJibTaTe
KPOCCHUHIOBEpa. XpOMOCOMHasi TEOpHUsl HAacCJEICTBEHHOCTU. ['eHeTmueckue
KapThl.

I'eneruka mona. XpoMOCOMHOE OIpenesieHHe mosa. AyTOCOMbI U IOJOBbIE
XpPOMOCOMBEIL. I"'omorameTHbBIE T TeTCpOraMeTHbBIC OPraHU3MBI. HaCJ'IeIIOBaHI/Ie

IMPU3HAKOB, CUCIIJICHHBIX C ITOJOM

6.4

N3MeHYnBOCTE. BI/II[I)I U3MCHYHMBOCTU: HCHACJICACTBCHHAA W HACJICICTBCHHAA.
Ponb Cpeabl B HCHaCHeHCTBeHHOﬁ N3MCHYUBOCTH. XapaKTepI/ICTI/IKa
MO}II/I(bHK&III/IOHHOﬁ N3MCHYHUBOCTH. BapI/IaHI/IOHHBIﬁ psAad WU BapuUallMOHHAs
KpuBas. HopMa pCaKuu IIpHU3HAKa. KomnuecTBeHHBIE W KayecTBEHHEBIE

IIPU3HAKN 1 UX HOPMA PCAKIIHH. CBolicTBa MO)II/I(i)HK&LH/IOHHOfI NU3MCHYUBOCTH

6.5

HacnencrBennasi, WM Te€HOTHUIMYECKAas, H3MEHYMBOCTHL. KomOMHATHUBHAs
W3MEHUMBOCTh. MeH03 M T0JOBOM TMpolecC — OCHOBA KOMOWHATHBHOM
W3MEHUMBOCTH. MyTalMoHHass W3MEHYMBOCTh. Kiaccudukamus MyTaruu:
TF€HHbIE XPOMOCOMHBIE, FeHOMHbIE. YacToTa ¥ MpUYMHBI MyTaluii. MyTareHHbie
(akTOphl. 3aKOH T'OMOJIOTUYECKUX PSJIOB B HACJICICTBEHHOW W3MEHUYHMBOCTH

H.N. BaBuiosa

6.6

I'eneruka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbI TE€HETHKH
YyeJIoBeKa: reHeaJOrnYeCKui, OJIM3HELOBBLIH, IUTOT€HEeTHYECKHIA,
OMOXMMUYECKUN, MOJICKYJIIpHO-TeHeTndeckuii. COBpEeMEHHOE OIpeIeliCeHHE
TEHOTHIIA: TTOITHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCJIE C
nomoipio [TIP-ananmu3a. HacimencrBeHHbIe 3a00JICBaHMS UYCIIOBEKA: T'€HHBIC

0oe3nn, 0OJIE3HU C HACIEACTBEHHOMN MPEapacloioKeHHOCTHIO, XPOMOCOMHBIE




6one3nn. ComaTHuecKue M Te€HEpaTUBHbIE MyTalud. [IpUHIUIBI 37J0pOBOTO
o0pa3a JKU3HU, [UArHOCTUKH, NPOMUIAKTHKHA M JIEYCHUS T'€HETUYECKUX
0OJIe3HEH. Meauko-reHeTu4ecKoe KOHCYJIbTUPOBAHHUE. 3HaueHue
MEAMIIMHCKOM TE€HETUKH B TNPEJOTBpPAIlCHMH U JIEYEHUU TEHETUYECKHUX

3a200JI€BaHUIl YEI0BEKA

7 Cenekmus opraan3MoB. OCHOBBI OMOTEXHOJIOTHH

Cenekuusi Kak Hayka W Tpolecc. 3apoKICHHE CEJIEKIIMU U JOMECTHUKAILIUS.
71 VYyenne H.M. BaBumoBa 0 1eHTpax MNPOUCXOXKICHHS W MHOTr000pas3us

KYJBbTYPHBIX paCTeHHﬁ. HeHTpBI MPOUCXOKACHUA JTOMAIIIHUX KUBOTHBIX. COpT,

nopoja, ITaMMm

CoBpeMeHHbIE METONbI celeKIMi. MaccoBbIil U MHAWBUIYaJIbHBIH OTOOPHI B
CEJIEKIIMU PAcCTeHUil M XKUBOTHBIX. OleHKa 3KcTepbepa. biu3kopoacTBeHHOE
CKpemuBaHue — MHOpuauHT. Yncras nuHusa. CKpelBaHUE YHUCTHIX JIMHUU.
7.2 I'eteposuc, unm rubpuanas cuna. HepoacTBeHHOE CKpelMBaHue — Ay TOPUIUHT.
OtnanénHass rubOpumm3anus U e€ ycrnexu. VICKyCCTBEHHBIM MyTareHes H
NOJIyYEHUE MOJUIIOUOB. JIOCTHXKEHHSI CENEKLUMH pPAaCTeHUM, >KMBOTHBIX U

MHUKPOOPraHU3MOB

buorexHosiorust kak oTpacib NPOU3BOACTBA. ['€HHAs WHXKEHEpHs. DTambl
co3nanus pekomOuHantHoi JIHK wu Tpancrennmix opranusmoB. Kierounas
73 uHxeHepus. Kierounele KyabTypbl. MHKpPOKIOHAIbHOE  Pa3MHOXKEHUE
' pactenuil. KiloHMpOBaHHME BBICOKONPOAYKTUBHBIX CEIBCKOXO0351CTBEHHBIX
OpPraHu3MOB. DKoJoruueckue u studeckue mpobdiembl. MO — reHerudecku

MO}II/I(bI/IHI/IpOBaHHBIe OpPraHru3Mbl

11 KUIACC

Kon IIpoBepsieMblii JJ1eMEHT COJIePKAHUSA

1 DBOIIOLIMOHHAS OUOJIOrUs

DBOMIONMOHHAS TEOPUSI U €€ MECTO B OMOJIOTHH.

CBuzerenbcTBa 3BONIONUH. llaseoHTONOrMYecKne: MOCIENOBATEIbHOCTD
MOSIBIICHUSI BHJIOB B TAJCOHTOJOTMYECKOW JIETONMHCH, MEpPEXOAHbIE (HOPMBEI.
11 buoreorpaduueckue: cxomactBo u paziamume (ayH u GIOop MATEPUKOB H
OCTPOBOB. DMOpPHOJIOrMUECKHE: CXOJCTBA W PA3NIUYUS SMOPHOHOB pPa3HBIX
BUJOB  MMO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMMYECKHE:  T'OMOJIOTUYHBIE,

AHaJIOI'M4YHBIC, PYAUMCHTAPHBIC OpraHkbl, aTaBU3MBbI. MOJIGKYJIHpHO -




OMOXHMHYECKHE: CXOACTBO MCEXAaHHM3MOB HACICACTBCHHOCTHM MW OCHOBHBIX

METa0OIMYECKUX MyTeH y BCEX OPraHU3MOB

1.2

OomonuonHass teopuss Y. Jlapuna. Ilpennocbuiku  BO3HHUKHOBEHHS
JapBUHHU3MA. [[BIDKyIME CHIIBI ABOJMIOUMU BHIOB 1O JlapBuHY (M30BITOUHOE
Pa3MHOKEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEONIPEAEIEHHAS U3MEHYUBOCTb,

6opb0a 3a cyIiecTBOBaHUE, €CTECTBEHHBIN 0TOOP)

1.3

Cunretnueckass Teopusi sBomonuu (CTD) M OCHOBHBIE €€ MOJOKEHHUS.

Mukpossomonus. [Tonyanus kak eIMHUIA BUIA U 3BOJIIOLUN

14

JBuxymme cuibl ((hakTopbl) BOJIONUU BUIOB B Ipupoje. MyTalmoHHBIN
npouecc ¥ KOMOMHATUBHAs U3MEHUYMBOCTb. [lomynnsiioHHbIe BOJIHBI U JIpeiid
reHoB. M3omsamus u murpanus. EcrecTBeHHBIN 0TOOp — HampaBJstouil pakTop
aBorOLU. POPMBI ECTECTBEHHOI'O OTOODA.

IIpucnocoGaeHHOCT, OpPraHU3MOB Kak pe3ynbTaT 3Bomouuu. IIpumepsl
HPUCIIOCOOIEHUH y OpraHu3MoB. ApoMopd 036l M UAMOAAANITALIUH.

Bun wu  BugoobpazoBanme. Kpurepun  Buma.  OcHoBHbIE  (DOpMBI

BHJI000pa30BaHus: reorpaduyeckoe, IKOJIOrHIecKoe

1.5

MakposBomonusi. DopMbl  IBOMOLUU:  (QHUIETHYECKAs, UBEPreHTHAasd,

KOHBEpPreHTHasl, napasienbHas. HeodpaTuMocTs 3BOMOLMH

Bo3HukHOBEHUE U pa3BUTHE KU3HU Ha 3eMlie

2.1

JloHay4yHBIE TIPEACTABICHUS O 3apOXKIACHUM >KM3HU. HayuHble I'MIOTE3BI
BO3HMKHOBEHMS >KU3HM Ha 3emuie: a0MOreHe3 W MaHCIepMus. XuMHUecKas
9BOJIIOLUSA. OKCIEPUMEHTAIbHOE MOATBEP)KIECHUE XHUMHUECKOH 3BOJIOLMH.
HavanbHble atansl 6nonorndeckoi spomonuu. ['unoreza PHK-mupa. IlepBoie

KJICTKH U UX D5BOJJIIOLI M. (DopMI/IpOBaHI/IC OCHOBHBIX I'DYIIII )KUBBIX OPTraHU3MOB

2.2

PasButue xu3Hu Ha 3emiie 1o spaMm u nepuonam. Karapxei. Apxelickas u
npoTtepo3oiickas 3pbl. [laneo3olickast spa M e€ mnepuoibl: KeMOpHICKUH,
OPJIOBUKCKUW, CUITYPUUCKUM, JE€BOHCKHUW, KaMEHHOYTOJIbHBIM, MEPMCKHUU.
Me3o3oiickas 3pa U €€ MepPUoibl: TPUACOBBIN, FOPCKUH, MEIOBOM.

KaiiHozolickass »92pa u €€ TepuoAbl: MaJleOreHOBBIM, HEOTCHOBBIMH,
AQHTPOIIOT€HOBBIM. XapakTepUCTUKA KIMMaTa U TE€O0JOTMYECKHX IIPOLIECCOB.
OCHOBHBIE 3Tallbl BOJIIOLMH PACTUTEIBLHOTO U KUBOTHOTO MU pa. ApoMop}o3sl
y pacTeHuid W *KUBOTHBIX. [losiBI€HME, paclBET U BBIMUPAHUE T'PYIN KUBBIX

OpraHU3MOB

2.3

Cucrema OpraHM4yeckoro Mupa Kak oTpaxkeHue osBomtonuu. OCHOBHbBIE

CUCTEMATUYCCKUEC I'PYIIIIBI OPraHU3MOB
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OBomonys 4yenoBeka. AHTPOMNOJIOrUs Kak Hayka. Pa3Butue mpencraBieHuil o
IPOUCXOXKJIEHUH 4YeloBeKka. MeToabl M3ydeHHs aHTpornoreHesa. CxonctBa u
pa3iauuus 4esIoBeKa U KUBOTHBIX. CHCTEMATHUECKOE TOJIOKEHUE YETIOBEKA.

JBuxymue cuiisl (pakTopsl) aHTpororenesa. HacinenctseHHas H3MEHYUBOCTD U
€CTeCTBEHHbIM 0TO0p. OOIIecTBEeHHBINH 00pa3 JKU3HHM, U3TOTOBJICHUE OpPYAM

TpYZJa, MBIIIJIEHUE, PEYb

2.5

OcCHOBHBIE CTaAWM U BETBU 3BOJIIOLMM 4YEJIOBEKA: aBCTPAJIONUTEKH, UemoBek
yMmenbi, YemoBek npsAMoxoasiui, YenoBek HeaHAEpTalIbCKUM, YemoBek
pa3yMHBIH. HaXxonku MCKoOMaeMbIX OCTAHKOB, BpEeMs CyIlI€CTBOBaHUS, 00J1acTh

pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HH, Opy s

2.6

UYenoseueckue pacbl. OCHOBHBIE OOJbIINE Pachl: €BpONeonIHAs (eBpa3uiickas),
Herpo-aBcTpajiongHasi  (dKBaTopuajbHas),  MOHTOJOMAHAas  (a3MaTCKO-
aMepukaHckas). UepTsl mpUCIOCOOJIEHHOCTH MPEICTaBUTENCH YEIOBEYECKIX
pac K YCIOBHUSIM CyllecTBOBaHMs. EnmHCTBO dYenoBeueckux pac. Kputuka

pacu3ma

Opranusmel 1 OKpyXKawiuas cpeaa

3.1

OKonorusi Kak Hayka. 3a/ladyd U pas3Zielibl IKOJIOTHU. MeTonbl IKOIOrHYECKUX
UcclieIoOBaHUN.  DKojormueckoe  MupoBos3peHue.  Cpenpl  obUTaHUS

OpPraHu3MoOB: BOAHAs, HA3CMHO-BO3AYyIlIHAsA, TIOYBCHHASA, BHYTPUOPTraHU3MEHHAasA

3.2

Okonoruueckue ¢akropbl. Knaccuduramus 9dKoIOrmdeckux  (pakToOpoB:
a0MOTHYECKHEe, OMOTHYECKHE W aHTPOMOreHHbIe. JIeHCTBHE HSKOJOrHYECKHX

(hakTOpPOB Ha OPraHU3MBI

3.3

Abuotndeckne (haKTOpBI: CBET, TEMIIEpaTypa, BIAKHOCTb. DOTONEPHOAH3M.
[Tpucnocobnenuss oOpraHu3sMoB K JeHCTBUIO aOMOTHYECKUX (aKTOPOB.

buonoruueckue PUTMBIL

3.4

buotnueckue ¢akropsl. Buasl 6MoTHYECKUX B3aMMOAECHCTBUNA: KOHKYpPEHLHUS,
XUIIHUYECTBO, Mapa3suTU3M, MYTYaln3M, KOMMEHCaJIU3M (HaxJIeOHUUYECTBO,
KBapTUPAHTCTBO), aMEHCAIM3M, HeiTpanmu3M. 3HadeHHe OUOTHYECKHUX

B3aMMOJICH CTBUM JJIs Cym€CTBOBAaHUA OPraHu3MOB B TPUPOJHBIX COO6H_[eCTBaX

3.5

DKOJIOTUYECKUE  XapaKTepUCTUKH monyjsiuuu. OCHOBHbIE  IOKa3aTelu
MONYJISILUU: YUCIEHHOCTh, IUIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, MPUPOCT,

MuUrpauus. J[nHaMruka 4MCI€HHOCTH NOMYJISIUU U €€ PeryJisnus

Coo0111ecTBa M DKOJIOTMYECKHUE CUCTEMBI




4.1

CoobmiectBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BHIOBasd,
NpPOCTpaHCTBEHHAs, Tpoduueckas (muineBas). Buasl-momuHaHThl. CBS3UM B

OHOLIEHO3E

4.2

DKoJoruyeckue cucteMbl (dkocuctembl). IloHaTtne 00 3KocucTeME |
onoreoreHoze. DyHKIMOHANBHBIE KOMIIOHEHTBHI JKOCHCTEMBI: IMPOIYIICHTEHI,
KOHCYMEHTBI, penylneHThl. KpyroBopoT BemiecTB M MOTOK OSHEPrUH B
skocucreme. Tpoduueckue (MUIIEBBIE) YPOBHU IKOCHCTEMBI. [IuimeBsie ienu u
cetu. OCHOBHBIE TOKa3aTeNd OJKOCUCTEMBI: Ouomacca, MPOIYKILHS.
DKOJIOTUYECKUE TMUPAMUIBI: MMPOAYKIIMH, YHCICHHOCTH, OuomMacchl. CBOMCTBA

9KOCHCTEM: YCTOMYMBOCTh, CAMOpETyJsilus, pa3ButHe. CyKieccus

4.3

[Ipupoansie 3KOCHCTEMBI. DKOCUCTEMBI 03€P U peK. DKOCUCTEMA XBOMHOIO MM
HIMPOKOIMCTBEHHOT O JIeCa.

AHTpOINIOT €HHBIE 9KOCHCTEMBL. ATpO3KOCHUCTEMBI. YpboskocucTeMsl.
buonornueckoe u X0351ICTBEHHOE 3HAYEHUE aIrPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasznooOpasue xkak Qaktop ycroiunmBoctH dKocucteM. CoxpaHeHue

OMOJIOTMYECKOT0 pa3HO00pa3us Ha 3emiie

4.4

VYuenue B.M. Bepnaackoro o Ouocdepe. I'panunbl, coctaB U CTPYKTypa
ouocdeprr. XKuBoe BemectBo U ero gynkiuu. OcobenHoctu 6mochepsl Kak
rinobanpHON JKOcHCTeMBbl. JlMHaMH4YecKoe paBHOBeCcHE U OOpaTHasl CBSI3b B
ounocdepe. KpyroBopoTsl BemeCTB U OHOr€OXHMMHUYECKHE ITUKIIBI 3JIEMEHTOB

(yrnepona, azora). 30HambHOCTH OHOCchepsl. OCHOBHBIE OMOMBI CYIIIN

4.5

YenosedectBo B Onocdepe 3emian. AHTpOIOTeHHBIE U3MEHEHUS B Onocdepe.
I'mobanbHbIe KOIOrHYECKHE TIPOOIIEMBI.
OcHOBa palMOHANBHOTO YIPABJICHHS MOPUPOMHBIMH pPECypCaMHd H  HX

HCITIOJIb30BaHHUC. HOCTI/I)KGHI/ISI OMOJIOTHH U OXpaHa Ipupoabl




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YYHEHUKA

 buonorus. 10 knacc. Ilaceunuk B.B., Kamenckuit A.A., Pyouos A.M. u ap.;
[Ton penaxiueii [laceunuka B.B. Akimoneproe o6miectBo «M3marenscTBo
«IIpocBenieHue»

 buonorus. 11 knacc. Ilaceunuk B.B., Kamenckuit A.A., Pyouos A.M. u ap.;
[Tox penakmueii [laceanuka B.B. AkimmonepHoe o61mectBo «3naTenscTBo

((HpOCBGHICHI/Ie»

METOAUYECKHUE MATEPHUAJIBI 111 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
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